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PARTI.  SECTION  III. 
Of  Operations  on  the  Semi-Metals* 


CHAP.  I. 
Of  Antimony. 


PROCESS  I. 

V o Jeparate  Antimony  from  its  Ore  by  Fufion . 

HAVING  drilled  fome  fmall  holes,  of  about 
two  lines  diameter,  in  the  bottom  of  a cru- 
cible, put  into  it  your  Antimonial  ore  bro- 
ken into  little  bits,  about  the  fize  of  a hazel 
nut ; lute  on  its  cover ; fet  the  crucible  thus  pre- 
pared in  the  mouth  of  another  crucible,  and  clofc 
the  joints  with  lute. 

At  the  diftance  of  half  a foot  from  this  compound 
velfel  place  bricks  all  round,  fo  as  to  form  a fur- 
nace ; the  fides  of  which  muft  rife  as  high  as  the 
brim  of  the  uppermoft  crucible. 

Let  the  bottom  of  this  furnace  be  filled  with  allies, 
up  to  the  top  of  the  lower  crucible,  and  the  reft  of 
Vol.  II,  B the 
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the  furnace  with  lighted  coals.  Blow  the  fire,  if  it 
be  neceflary,  with  bellows,  till  the  upper  crucible 
become  red.  Keep  it  up  in  this  degree  for  about  a 
quarter  of  an  hour.  Then  take  your  veflels  out  of 
the  furnace,  and  you  will  find  the  Antimony  col- 
lected in  the  bottom  of  the  lower  crucible,  having 
run  through  the  holes  of  the  upper  one. 

OBSERVATIONS. 

The  ore  of  Antimony  is  one  of  the  moft  fufible  : 
it  always  contains  a great  deal  of  Sulphur,  and  can- 
not fuftain  a fire  of  any  force  without  being  difli- 
pated  into  vapours.  It  requires  no  additament  to 
flux  it : for  it  is  not  neceflary,  on  this  occafion, 
that  the  earthy  and  ftony  matters  mixed  therewith 
be  brought  to  fufion.  It  is  fufficient  that  the  Anti- 
monial  part  be  melted  ; which,  as  foon  as  it  be- 
comes fluid,  is  carried  by  its  weight  to  the  lower 
part  of  the  crucible.  Thus  it  is  feparated  from  all 
heterogeneous  matters ; which  are  left  in  the  upper 
crucible,  while  it  pafles  through  the  holes  in  its 
bottom,  and  forms  a mafs  in  the  lower. 

The  precaution  of  clofing  all  the  apertures  of 
both  crucibles  is  neceflary,  on  account  of  the  vola- 
tility of  this  mineral : and  that  the  Antimony, 
when  once  melted,  may  not  continue  expoled  to  a 
great  heat,  it  is  made  to  run  down  into  a veflel  fur- 
rounded  with  allies  only,  and  by  that  means  very 
little  affe&ed  with  heat  j allies  being  one  of  thofe 
folid  mediums  that  tranfmit  leafi:  of  it. 


PROCESS  II. 

The  common  Regulus  of  Antimony , 

REDUCE  crude  Antimony  to  powder.  Mix 
it  with  three  fourths  of  its  weight  of  white 
Tartar,  and  half  its  weight  of  refined  Salt-petre, 
both  pulverized.  Into  a large  crucible  made  red- 

hot 
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hot  in  the  fire,  throw  a fpoonful  of  your  mixture, 
and  cover  it.  There  will  be  a very  confiderable  de- 
tonation. When  it  is  over,  throw  in  a fecond  fpoon- 
ful of  your  mixture,  and  cover  the  crucible  as  be- 
fore : this  will  produce  a fecond  detonation.  Go  on 
thus,  till  you  have  thrown  in  all  your  mixture. 

When  the  whole  has  thus  fulminated,  increafe 
the  fire  fo  as  to  bring  the  matter  into  fufion ; that 
being  done,  take  the  crucible  out  of  the  furnace, 
and  immediately  pour  its  contents  into  an  iron  cone 
heated  and  greafed  with  tallow.  Strike  the  floor 
and  the  cone  fome  gentle  blows  with  a hammer,  to 
make  the  Regulus  precipitate  ; and  when  the  mat- 
ter is  fixed  and  cold,  invert  the  cone  and  turn  it 
out.  You  will  fee  it  confift  of  two ' diftindt  fub- 
ftances  3 the  uppermoft  of  which  is  a faline  fcoria, 
and  the  undermoit  the  reguline  part.  Strike  this 
mafs  a blow  with  a hammer,  in  the  place  where 
thefe  fubftances  join,  and  you  will  by  this  means 
feparate  the  fcoria  from  the  Regulus  ; the  latter  of 
which  will  have  the  form  of  a metallic  cone,  on 
whofe  bafe  you  will  obferve  the  fignature  of  a 
bright  ftar. 

OBSERVATIONS . 

Antimony,  though  feparated  by  a former  fufion 
from  the  earthy  and  ftony  parts  of  its  ore,  mult  ne- 
verthelefs  be  frill  confidered  as  an  ore,  on  account 
of  the  great  quantity  of  Sulphur  it  contains,  which 
mineralizes  the  metalline  part  or  Regulus.  There- 
fore if  you  defire  to  have  this  Regulus  pure,  you 
muft  feparate  it  from  the  Sulphur  that  is  combined 
with  it.  This  may  be  done  feveral  ways.  The 
method  above  propofed  is  one  of  the  readied:  and 
eafieft,  though  not  altogether  free  from  inconve- 
niences, as  we  fhall  fhew. 

The  Salt-petre  in  the  mixture  detonates  by 
means  of  the  Sulphur  of  the  Antimony,  which  it 
confumes,  and  from  which  it  feparates  the  regu- 
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line  part : but  left  it  fhould  alfo  confume  fome  of 
the  phlogifton  which  gives  the  Regulus  its  metalline 
form,  Tartar  is  added  j becauie  it  contains  a great 
deal  of  inflammable  matter,  and  fo  is'  capable  of 
furnifhing  enough  for  the  detonation  of  the  Nitre, 
or  rather  for  reftoring  to  the  metallic  earth  of  the 
Antimony  the  phlogifton  that  may  be  confumed  by 
the  Nitre. 

If  we  confider  what  pafles  in  this  operation  wc 
fhall  foon  be  convinced  that  a great  deal  muft  be  loft 
in  it,  and  that  we  do  not  thereby  obtain  near  the 
whole  of  the  Regulus  that  the  Antimony  is  capable 
of  yielding;  for  i.  the  Regulus  of  Antimony  be- 
ing a volatile  fubftance,  much  of  it  muft  ,be  diflipa- 
ted  during  the  detonation  ; and  fo  much  the  more 
as  the  detonation  is  frequently  repeated,  and  con- 
tinued for  a conflderable  time.  The  flowers  that 
may  be  collected  by  prefenting  cold  bodies  to  the 
fmoke  that  rifes  in  the  operation,  and  which  may 
be  reduced  to  a Regulus  by  the  addition  of  a phlo- 
gifton, fufliciently  prove  what  is  here  advanced. 

2.  All  the  Sulphur  of  the  Antimony  is  not  con- 
fumed  by  the  Nitre  on  this  occaflon  $ and  more- 
over, the  Acid  of  that  part  thereof  which  is  burnt, 
uniting  with  fome  of  the  Alkali  produced  by  the 
deflagration  of  the  Nitre  and  Tartar,  forms  a Vi- 
triolated  Tartar,  which  meeting  with  a fufficient 
quantity  of  phlogifton  in  the  mixture  produces  new 
Sulphur.  Now  this  Sulphur,  whether  not  con- 
fumed,  or  re-produced,  in  the  operation,  combi- 
ning with  the  Alkali  forms  a Liver  of  Sulphur ; 
and  that  diflolves  part  of  the  Regulus,  which  by 
this  means  remains  confounded  with  the  fcoria. 
The  proof  of  this  is,  that  if  the  fcoria  be  mixed 
with  filings  of  iron,  and  fufed  a fecond  time,  you 
will  find  at  the  bottom  of  the  crucible  a button  of 
Regulus,  which  it  contained,  and  which  is  fepa- 
rated  therefrom  by  the  interpofition  of  the  Iron. 

We 
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i , 

We  fha.ll  fay  more  on  this  fubjeft  in  the  procefs  for 
making  the  Martial  Regulus,  which  immediately 
follows  this.  If,  inftead  of  melting  the  fcoria  with 
iron  filings,  we  pulverize  it,  boil  it  in  water,  and  then 
pour  an  acid  into  that  water ; the  liquor  will  inftantly 
grow  turbid,  and  a Sulphureous  Precipirate  will  fall, 
commonly  called  the  Golden  Sulphur  of  Antimony 
which  is  nothing  elfe  but  common  Sulphur  ftill 
combined  with  fome  particles  of  the  Regulus  : a new 
proof  of  what  we  advanced  concerning  the  produc- 
tion of  Liver  of  Sulphur  in  this  operation. 

As  Regulus  of  Antimony  is  of  no  great  value, 
the  lofs  luftained  in  this  procefs  is  feldom  regarded. 
However,  we  fhall  have  occafion,  in  the  fequel,  to 
point  out  a method  of  obtaining  this  Regulus  with 
lefs  difadvantage. 


PROCESS  III. 

Regulus  of  Antimony  precipitated  by  Metals. 

PUT  one  part  of  fmall  iron  nails  into  a crucible, 
and  fet  it  amidft  burning  coals,  in  a melting 
furnace.  When  the  iron  is  thoroughly  red-hot, 
and  begins  to  grow  white,  add  thereto  little  by 
little,  and  at  leveral  times,  two  parts  of  crude  An- 
timony in  powder.  The  Antimony  will  immedi- 
ately flow  and  unite  with  the  Iron.  When  the 
Antimony  is  entirely  melted,  add  thereto,  at  feveral 
times,  the  fourth  of  its  weight  of  pulverized  Nitre  : 
a detonation  will  enfue,  and  the  whole  mixture  will 
be  in  fufion. 

After  you  have  kept  the  matter  in  this  condition 
for  fome  minutes,  pour  it  into  an  iron  cone,  firft 
heated  and  tallowed,  Strike  the  fides  of  the  cone 
with  a hammer,  that  the  Regulus  may  fall  to  the 
bottom ; and,  when  all  is  cold,  fepar'ate  it  from  the 
fcoria  by  a blow  with  a hammer.  Melt  this  firfl: 

B 3 Regulus 
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Regulus  again  in  another  crucible,  adding  a fourth 
part  of  its  weight  of  crude  Antimony.  Keep  the 
crucible  clofe  fhut,  and  give  no  more  heat  than  is 
neceflary  to  melt  the  matter.  When  it  is  m perfeft 
fufion,  add  to  it  at  feveral  times,  as  you  did  before, 
the  fixth  part  of  its  weight  of  pulverized  Nitre  j 
and,  in  half  a quarter  of  an  hour  after  this,  pour 
the  whole  into  a cone  as  you  did  the  firft  time. 

Laftly,  melt  your  Regulus  over  again  a third  or 
even  a fourth  time,  always  adding  a little  Nitre, 
which  will  detonate  as  before.  If  after  all  thefe 
fufions  you  pour  the  Regulus  into  an  iron  cone, 
you  will  find  it  very  beautiful,  and  the  ftar  well 
formed  : it  will  be  covered  with  a femi-tranfparent, 
lemon  coloured  fcoria,  This  fcoria  is  extremely 
acrid  and  cauftic. 

OBSERVATIONS. 

Though  Regulus  of  Antimony  unites  very  rea- 
dily with  Sulphur,  and  is  always  found  combined 
therewith  in  the  earth,  we  muft  not  thence  con- 
clude that  it  hath  a greater  affinity  than  other 
fubflances  with  that  mineral : on  the  contrary,  all 
the  metals,  except  Gold,  have  a greater  affinity 
than  this  Semi-metal  with  Sulphur.  Hence  it  fol- 
lows that  all  the  metals,  except  Gold,  are  capable 
of  decompofing  Antimony,  and  feparating  the  ful- 
phureous  part  from  the  metalline  j fo  that,  inftead 
of  employing  Iron,  as  in  our  procefs,  Copper,  Lead, 
Tin,  or  Silver,  may  be  ufed*  and  a Regulus  ob- 
tained by  means  thereof. 

But  as  Iron  is,  of  all  the  metallic  fubftances, 
that  which  hath  the  greateft  affinity  with  Sulphur, 
it  is  on  this  occafion  preferred  to  the  reft.  And 
from  hence  two  advantages  arife  : the  firft  is, 
that  the  operation  is  performed  fooner  and  with 
greater  eafe  ; the  fecond,  that  the  Regulus  is  puier, 
and  contains  lefs  of  the  precipitating  metal,  For  it 
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is  a general  rule,  that,  when  one  metallic  fubftance 
is  employed  to  precipitate  another,  the  precipitated 
fubftance  is  always  a little  adulterated  by  the  ad- 
mixture of  foime  particles  of  the  precipitant.  Now, 
the  greater  affinity  the  precipitant  hath  with  the  mat- 
ter united  to  that  which  is  to  be  precipitated,  the 
lefs  doth  the  precipitate  retain  of  the  precipitant. 

In  this  procefs  the  Iron  melts  very  eafily  by 
means  of  the  union  it  contracts  with  the  Sulphur ; 
which,  as  we  obferved  before,  hath  the  property 
of  rendering  this  metal  very  fufible,  though  of  it- 
felf  the  moft  refra<5tory  of  all. 

The  fcoria  found  on  the  Regulus  of  the  firft  fu- 
fion  is  a combination  of  Iron  with  the  fulphureous 
part  of  the  Antimony.  This  fcoria  is  extremely -hard, 
and  not  to  be  feparated  from  the  Regulus  without 
fome  trouble.  The  Nitre  added,  being  alkalizated 
and  uniting  therewith,  renders  it  a little  fofter,  and 
gives  it  the  property  of  relenting  in  the  air.  Any 
Alkaline  Salt  may  be  fubflituted  for  the  Nitre. 

The  Nitre  that  is  alkalizated  in  the  operation, 
or  the  Alkali  that  is  added,  procures  moreover 
another  advantage ; namely,  that,  by  uniting  with 
part  of  the  Sulphur  of  the  Antimony,  it  produces 
a Liver  of  Sulphur,  which  diffolves  the  Iron,  re- 
tains it,  and  hinders  that  which  is  not  yet  combined 
with  pure  Sulphur  from  uniting  fo  readily  with  the 
Regulus  as  it  otherwife  would  do. 

Laftly,  the  addition  of  Nitre,  or  an  Alkali,  con- 
tributes greatly  to  promote  the  fufion,  to  render  it 
more  perfect,  and  to  procure  a more  complete 
precipitation  of  the  Regulus. 

The  fecond  fufion  which  the  Regulus  is  made  to 
undergo  is  intended  to  purify  it  from  any  mixture 
of  Iron.  When  the  freffi  Antimony  added  on  that 
occafion  comes  to  melt  with  the  Regulus,  the  Sul- 
phur contained  in  the  Antimony  joins  with  the  fer- 
ruginous parts  in  the  Regulus  ; and  the  Iron  becom- 
ing lighter  by  this  union  is  thrown  up  to  the  furface 
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of  the  matter.  There  it  forms  a fort  of  fcoria, 
with  which  a good  deal  of  Antimony  is  mixed ; 
the  Regulus  not  being  wholly  precipitated,  becaufe 
there  is  not  Iron  enough  in  the  mixture  for  that 
purpofe.  The  Salt-petre  added  here  produces  the 
fame  effetft  as  in  the  firft  fufion. 

But  if,  on  one  hand,  the  Regulus  precipitated  in 
the  firft  fufion  be  purified,  by  this  addition  of  frefti 
Antimony,  from  moft  of  the  Iron  with  which  it  was 
alloyed ; on  the  other  hand  this  fame  Regulus  cannot 
be  kept  from  re-uniting  withfome  fulphureous  parts. 

In  order  therefore  to  feparate  it  entirely  from 
thefe,  it  muft  be  melted  over  again  once  or  twice 
more,  and  a little  Nitre  added  each  time,  to  con- 
fume  them  by  deflagration.  But  this  cannot  be 
done  without  confuming  alfo  fome  of  the  very  phlo- 
gifton  which  gives  the  Regulus  its  metalline  form  : 
whence  it  comes  to  pafs  that  part  of  the  Regulus  is 
converted  to  a calx,  which  by  means  of  the  alkali- 
zated  Nitre  is  turned  into  glafs ; and  it  is  this  glafs 
which  mixing  with  the  fcoria  gives  it  the  yellow  co- 
lour obferved  therein.  This  yellow  colour  may  alfo 
be  in  part  produced  by  fome  ferruginous  particles, 
of  which  a fmall  quantity  always  remains  combined 
with  the  Regulus,  notwithstanding  its  former  de- 
puration by  Antimony. 

It  is  of  no  ufe  to  repeat  the  fufions  of  the  Regulus 
oftener  than  is  above  propofed,  or  to  add  frefti  Ni- 
tre with  a view  to  confume  the  Sulphur  it  may  ftill 
contain  : for  after  the  fecond  fufion  it  contains  none 
at  all,  and  retains  only  the  phlogifton  neceflfary  to 
give  it  the  metalline  form.  So  that,  by  profecuting 
the  matter  further,  you  would  only  calcine  and 
deftroy  the  Regulus  to  no  manner  of  purpofe. 

From  what  hath  been  faid  it  is  plain  that,  even 
by  this  procefs,  we  do  not  obtain  all  the  Regulus 
which  our  Antimony  is  capable  of  yielding ; feeing 
part  of  it  is  deftroyed  by  the  fufions  it  muft  necef- 
v ' s . farily 
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farily  undergo  with  Nitre,  in  order  to  its  purifica- 
tion. We  ihall  give  a proceis  for  obtaining  from 
Antimony  the  greateft  quantity  of  Regulus  it  can 
poflibly  be  made  to  yield,  after  we  have  treated  of 
its  Calcination,  which  is  in  fome  fort  the  firft  ftep 
of  that  procefs. 


PROCESS  IV. 

"The  Calcination  of  Antimony. 

TAKE  an  unglazed  earthen  veflel,  wider  at  top 
than  at  bottom  put  into  it  two  or  three 
ounces  of  crude  Antimony  finely  pulverized.  Set 
this  vefifel  over  a weak  charcoal -fire,  and  increafe 
the  heat  till  you  fee  the  Antimony  begin  to  fmoke 
a little.  Continue  the  fire  in  this  degree,  and  keep 
inceflantly  ftirring  the  Antimony  with  the  ffiank  of 
a tobacco  pipe  all  the  while  it  is  upon  the  fire. 

The  powder  of  Antimony,  which,  before  calci- 
nation, was  of  a brilliant  colour  inclining  to  black, 
will  become  dull,  and  look  like  an  earth.  When  it 
comes  to  have  this  appearance  raife  your  fire  till  the 
vefiel  be  red-hot,  and  keep  it  up  in  this  degree  till 
the  matter  ceafe  entirely  to  fmoke. 

O BS  ER  VAT  IONS. 
Antimony,  as  hath  been  already  faid,  is  a fort 
of  ore  confiding  of  a metalline  or  reguline  part  mi- 
neralized by  Sulphur. 

The  defign  of  this  calcination  is,  by  the  a&ion  of 
fire,  to  diflipate  the  fulphureous  part,  which  is  the 
mod  volatile,  in  order  to  feparate  it  from  the  me- 
talline part.  It  is  evidently  a real  torrefa&ion  ; but 
the  operation  is  very  difficult,  and  requires  a good 
deal  of  attention  : for  Antimony  very  eafily  melts, 
while  at  the  fame  time  it  is  necefiary  to  our  fuccefs 
that  it  do  not  melt ; becaufe  when  the  matter  is  in 
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fufion  the  Sulphur  requires  a much  greater  degree 
of  heat  to  carry  it  off.  Now,  as  Regulus  of  Anti- 
mony itfelf  is  very  volatile,  a good  deal  of  it  would 
be  difTipated  along  with  the  Sulphur,  if  it  were  ex- 
pofed  to  the  degree  of  heat  neceffary  to  carry  off  the 
Sulphur  when  the  mafs  is  melted. 

Therefore  if  it  happen  that  the  Antiihony  begin 
to  melt  during  the  calcination,  which  is  eafily  per- 
ceived by  its  running  into  clots,  it  muft  be  taken 
off  the  fire,  and  the  clotted  parts  be  again  pulve- 
rized ; after  which  the  calcination  is  to  be  profe- 
cuted  with  a lefs  degree  of  heat. 

When  the  Antimony  has  loft  all  its  brightnefs, 
and  is  become  like  an  earth,  it  is  time  to  augment 
the  degree  of  heat,  in  order  to  complete  the  calci- 
nation ; becaufe  the  laft  portions  of  the  Sulphur  are 
the  moft  difficult  to  raife.  Moreover,  the  inconve- 
niencies  juft  mentioned  are  not  now  to  be  appre- 
hended : for,  as  the  great  fufibility  of  the  reguline 
part  is  owing  to  the  Sulphur,  what  remains,  after 
you  have  difTipated.  the  greateft  part  of  the  Sulphur, 
is  much  lefs  fufible ; and,  as  the  redundant  Sulphur 
of  the  Antimony  cannot  be  driven  off,  without  diffi- 
pating  at  the  fame  time  a good  deal  of  the  phlo- 
gifton  neceffary  to  metallize  its  Regulus,  the  mat- 
ter that  remains  comes  much  nearer  to  the  nature 
of  a calx,  than  to  that  of  a metalline  fubftance ; 
and  confequently  partakes  of  the  nature  of  all  me- 
tallic calxes,  which  is  to  be  very  fixed. 

Antimony  may  alfo  be  calcined  by  mixing  with 
that  mineral  an  equal  quantity  of  charcoal-duft. 
As  charcoal  is  incapable  of  fufion,  it  prevents  the 
Antimony  from  clotting,  as  well  as  from  lofing  fo 
much  of  its  metallizing  phlogifton  as  it  otherwife 
would  : and  hence  it  comes  to  pafs  that  the  calx  of 
Antimony,  prepared  in  this  manner,  comes  nearer 
to  the  nature  of  a Regulus,  than  that  which  is  pre- 
pared without  addition. 
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If  you  happen  to  raife  the  fire  too  much,  in  this 
calcination  with  charcoal-  duft,  the  calx  will  be 
partly  reduced  to  a Regulus,  by  means  of  the 
phlogifton  which  the  charcoal  furnifhes ; and  then 
the  Regulus  will  be  diffipated  in  vapours,  efpeci- 
ally  as  this  calx,  which  comes  very  near  the  nature 
of  a Regulus,  is  not  fo  fixed  as  that  prepared  with- 
out addition.  For  this  reafon  it  always  continues 
to  fmoke,  even  when  it  contains  no  fuperfluous 
Sulphur  : and  therefore  you  muft  not  wait  till  it 
ceafe  to  fmoke  before  you  put  an  end  to  your  cal- 
cination for  you  will  lofe  a great  deal  of  it  in  va- 
pours. It  is  time  to  flop  when  the  vapours  that  rife 
from  it,  while  it  is  moderately  red,  do  not  fmell  of 
burning  Sulphur. 


PROCESS  V. 

Calx  of  Antimony  reduced  to  a Regulus. 

MIX  the  calx  of  Antimony,  which  you  intend 
to  reduce,  with  an  equal  quantity  of  black 
fpap.  This  mixture  will  make  a thin  pafte.  Put  it 
little  by  little  into  a crucible,  previously  made  red- 
hot  amidft  live  coals.  Thus  let  the  foap  burn  till  it 
ceafe  to  emit  any  oily  fmoke.  Then  cover  the  cru- 
cible ; make  the  fire  ftrong  enough  to  melt  the  mat- 
ter, and  you  will  hear  it  effervefce  and  boil . When 
this  noife  is  over  let  the  crucible  cooi,  and  then 
break  it : you  will  find  in  it  a beautiful  fcoria, 
marked  with  circles  of  feveral  colours  and  under 
that  a button  of  Regulus,  which  is  not  yet  quite 
pure,  and  muft  be  purified  in  the  following  manner. 

Pound  this  Regulus,  and  mix  .it  with  half  its 
weight  of  an  antimonial  calx  as  perfectly  defulphu- 
rated  as  poflible.  Put  it  into  a crucible,  and  cover 
it:  melt  the  whole,  fothat  the  furface  of  the  melted 
matter  may  be  fmooth  and  uniform.  Let  the  cru- 
cible 
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cible  cool,  and  then  break  it : you  will  find  in  it  a 
beautiful  button  of  very  pure  Regulus,  covered 
with  a fcoria  having  the  appearance  of  an  opaque 
glafs,  or  a kind  of  greyifh  enamel,  moulded  on  the 
finely  radiated  furface  of  the  Regulus. 

OBSERVATIONS. 

Of  all  the  metalline  calxes  that  of  Antimony  is 
moft  eafily  reduced.  Any  matter  that  contains  the 
phlogifton,  even  charcoal-duft  alone  is  fufficient  to 
procure  it  the  form  of  a Regulus,  without  the  ad- 
dition of  any  thing  to  facilitate  its  fufion ; becaufe 
this  calxr.which  is  not  of  itfelf  altogether  refractory, 
becomes  ftill  more  fufible  as  it  combines  with  the 
phlogifton,  and  approaches  to  the  reguline  ftate. 

Though  all  inflammable  matters  are  capable  of 
procuring  the  reduction  of  the  calx  of  Antimony, 
yet  there  are  fome  with  which  the  operation  fucceeds 
better,  and  produces  a greater  quantity  of  Regu- 
lus, than  it  does  with  others.  Fatty  matters, 
joined  with  Alkalis,  are  thofe  which  anfwer  beft  in 
this  reduction,  as  they  do  in  moft  others.  The 
black  flux,  for  inftance,  is  very  proper  for  this 
purpofe  : but  Mr.  Geoffroy,  who  made  many  ex- 
periments on  Antimony,  found  by  repeated  trials 
that  black  foap  is  ftill  fitter  for  it,  and  that  a greater 
quantity  of  Regulus  was  obtained  by  its  means, 
than  by  any  other  reducing  flux  whatever.  The 
procefs  here  given  is  taken  from  one  of  the  Me- 
moirs on  this  fubjeCt,  which  he  laid  before  the 
Academy  of  Sciences. 

Black  foap  is  made  of  the  lye  of  a fixed  Alkali, 
fuch  as  pot-afh  for  inftance,  with  quick-lime,  in- 
corporated by  boiling  with  oil  of  lint-feed,  rape- 
feed,  or  hemp-feed,  and  fometimes  alfo  with  animal 
fat.  The  oily  matters,  contained  in  this  reducing 
flux,  are  firft  burnt  and  charred  to  a coal  in  the  cru- 
cible. As  foon  as  they  are  brought  to  this  ftate,  the 
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crucible  is  covered,  and  the  fire  is  encreafed,  till  the 
matters  melt.  At  that  inftant  the  reduftion  begins 
to  take  place  ; and  the  bubbling  noife  obferved  is 
an  effe£f  thereof. 

The  Regulus  obtained  by  this  firft  fufion  is  not 
yet  very  pure,  being  adulterated  with  the  mixture 
of  fome  unmetallic  earth  that  was  contained  in  the 
Antimony,  and  with  a portion  of  the  calcarious 
earth  of  the  foap. 

Mr.  Geoffroy  found  that  his  Regulus  was  conta- 
minated with  this  fubftance,  by  putting  it  into  wa- 
ter : for  on  that  occafion  he  obferved  a very  brifk 
ebullition  about  the  reguline  buttons,  which  fome- 
times  laffed  above  four  and  twenty  hours  ; and  on 
examining  them  with  a glafs,  he  difcovered  fome 
little  holes,  imperceptible  to  the  naked  eye, 
through  which  the  water  entered,  to  unite  with  the 
lime  retained  in  the  internal  parts  of  the  Regulus, 
which  having  been  re-calcined  in  the  operation  re- 
quired to  be  flaked. 

This  Regulus  may  be  purified  by  fimple  fufion; 
without  any  additament,  becaufe  the  particles  of 
lime,  being  lighter  than  thofe  of  the  Regulus,  whi 
be  thrown  up  to  the  furface,  on  which  they  will 
form  a fort  of  fcoria.  But  Mr.  Geoffroy  took  no- 
tice that,  in  this  cafe,  the  furface  of  the  Regulus 
is  never  very  neat  j that  it  is  always  fullied  with  a 
very  adhefive  fcoria,  and  that  no  ffar  is  formed  up- 
on it.  Befides,  the  Regulus  muff  be  kept  a long 
while  in  very  thin  fufion,  that  the  heterogeneous 
matters,  which  hinder  the  perfect  re-union  of  its 
parts,  may  have  time  to  rife  to  the  furface  by  their 
lightnels.  But  the  longer  the  Regulus  is  kept  in 
fufion,  the  more  of  it  evaporates,  becaufe  of  its 
volatility.  He  was  therefore  obliged  to  have  re- 
courfe  to  other  means. 

We  have  in  the  procefs  described  the  method 
which  fucceeded  belt  with  Mr.  Geoffroy.  It  con- 
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fills  in  melting  the  Regulus  over  again,  with  the 
addition  of  a little  frefh  calx  of  Antimony 
thoroughly  freed  from  its  Sulphur.  This  calx 
being  in  its  nature  eafily  vitrifiable,  and  combining 
with  the  earthy  parts  that  deprave  the  Regulus,  and 
which  cannot  be  vitrified  without  addition,  fcorifies 
thefe  matters,  and  with  them  forms  the  opaque  glafs, 
or  kind  of  enamel  which  is  found  over  the  Regulus 
purified  in  this  manner. 

The  ftar  on  that  part  of  the  Regulus  of  An- 
timony, which  was  contiguous  to  the  fcoria,  is  a 
mark  of  its  purity,  and  a proof  that  the  operation 
was  well  performed.  This  liar  is  nothing  but  a par- 
ticular difpofition  of  the  parts  of  the  Antimony, 
which  have  the  property  of  running  naturally  into 
facets  and  needles.  The  perfe£t  fufion,  both  of  the 
Regulus  and  the  fcoria  that  covers  it,  leaves  the 
parts  of  the  Regulus  at  liberty  to  range  themlelves 
in  this  order.  This  difpofition  appears  not  only 
on  the  upper  furface  of  the  Regulus,  but,  if  you 
break  the  button,  you  find  the  fame  in  its  internal 
parts.  There  are  fome  round  pyrites  whofe  infides 
have  nearly  the  fame  appearance,  and  feem  to  con- 
fift  of  rays  ifluing  from  a,  common  center. 

The  quantity  of  Regulus  obtained  by  Mr.  Geof- 
froy’s  procefs  is  more  than  double  of  what  is  pro- 
cured in  the  common  way,  which  yields  but  about 
four  ounces  in  the  pound;  whereas  this  gives  from 
eight  to  ,ten  ounces. 

When  Antimony  is  calcined  with  charcoal-dull, 
what  remains  after  the  diflipation  of  all  the  Sul- 
phur is  not,  properly  fpeaking,  a calx  of  Antimony ; 
but  a fort  of  Regulus  quite  formed,  and  differing 
from  the  common  Regulus  only  in  that  its  parts  are 
difunited,  and  not  colledted  into  a mafs.  For  if 
this  pretended  calx  of  Antimony  be  melted,  it  di- 
re£lly  coalefces  into  a Regulus,  without  the  addition 
of  any  inflammable  matter  fit  to  procure  its  reduc- 
' , tion. 
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tion.  Indeed  l'efs  Regulus.  is  obtained  by  this 
means  than  when  a reductive  is  added  : but  never- 
thelefs  this  experiment  ftill  proves  what  I advanced; 
feeing  Regulus  of  Antimony  cannot  be  melted 
without  lofing  more  or  lefs  thereof,  either  becaufe 
fome  of  it  is  diflipated  in  vapours,  or  becaufe  parp 
of  it  lofes  its  phlogifton  in  the  fuficn,  and  fo  is 
converted  into  a calx. 


V 

PROCESS  VI. 

Antimony  calcined  with  Nitre . Liver  of  Antimony, 
Crocus  Metallorum, 

PULVERIZE  and  mix  perfedtly  together 
equal  parts  of  Nitre  and  Antimony  : put  the 
mixture  into  an  iron  mortar,  and  cover  it  with  a 
tile,  which  however  muft  not  fliut  it  quite  clofe. 
With  a live  coal  fet  fire  to  the  matter  in  the  mortar, 
and  immediately  withdraw  it.  The  mixture  will 
flame,  with  great  detonation  ; which  being  over, 
and  the  mortar  cooled,  invert  it,  and  flrike  its  bot- 
tom to  make  all  the  matter  fall  out.  Then,  by  a 
blow  with  a hammer,  feparate  the  fcoria  from  the 
fhining  part,  which  is  the  Liver  of  Antimony. 

0 BS  ER  V A LIONS. 

In  this  operation  the  Nitre  takes  fire  and  deto- 
nates with  the  Sulphur  of  the  Antimony;  and  no- 
thing remains  but  the  metallic  earth  of  the  mineral, 
which,  meeting  with  no  fubftance  to  reftore  its 
phlogifton,  cannot  take  the  form  of  a Regulus; 
but,  being  combined  with  a large  quantity  of  fufed 
faline  matters,  begins  itfelf  to  flow,  and  forms  a 
fort  of  vitrification;  which  however  is  not  a com- 
plete one,  becaufe  the  matters  do  not  continue  lono- 
enough  in  fufion,  but  cool  too  loon.  This  prepa- 
ration 
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ration  of  Antimony  is  a violent  Emetic.  It  is  ufed 
to  make  Emetic  Wine  and  Tartar  Emetic:  it  is 
alfo  given  in  fubftance  to  horfes. 

The  faline  matters  found  after  the  operation  in 
the  form  of  a fcoria,  or  perhaps  confounded  with 
the  Liver  of  Antimony,  are  combinations  of  Fixed 
Nitre,  partly  with  the  Acid  of  the  burnt  Sulphur, 
forming  a Neutral  Salt  of  the  fame  kind  as  Vitrio- 
lated  Tartar,  and  partly  with  fome  unburnt  Sul- 
phur, forming  a fort  of  Liver  of  Sulphur  that  con- 
tains a little  Regulus.  It  is  ulual  to  pulverize  this 
Liver  of  Antimony  and  wafh  it  with  water,  in  or- 
der to  diflolve  and  carry  off  all  the  Salts.  When 
thus  pulverized  and  wafhed  it  is  called  Crocus  Me - 
tallorum.  If  Liver  of  Antimony  be  melted  with 
any  inflammable  matter,  it  will  be  reduced  to  a 
Regulus ; becaufe  it  is  nothing  but  a metalline 
calx  half  vitrified. 


PROCESS  VII. 

Another  Calcination  of  Antimony  with  Nitre . Dia- 
phoretic Antimony . Materia  Perlata.  Clyflus  of 
Antimony. 

MIX  one  part  of  Antimony  with  three  parts  of 
Nitre ; projed  this  mixture  by  fpoonfuls 
into  a crucible  kept  red-hot  in  a furnace.  Each 
projection  will  be  attended  with  a detonation.  Con- 
tinue doing  this  till  you  have  ufed  all  your  mixture: 
then  raife  the  fire,  and  keep  it  up  for  two  hours ; 
after  which  throw  your  matter  into  a pan  full  of  hot 
water.  Let  it  lie  fteeping  in  water  kept  hot  for  a 
whole  day.  Then  pour  off  the  liquor  : wafh  the 
white  powder  you  find  at  bottom  in  warm  water ; 
and  repeat  the  ablutions  till  the  powder  become 
infipid.  Dry  it,  and  you  have  Diaphoretic  Antimony . 

8 O B S E R- 
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This  operation  differs  from  the  preceding  one> 
in  refpeCt  of  . the  quantity  of  Nitre  deflagrated  with 
the  Antimony.  In  the  former  we  added  one  part 
only  of  Nitre  to  one  part  of  Antimony ; but  in 
this  three  parts  of  Nitre  are  put  to  one  of  the  mine- 
ral ; and  the  calx  refulting  from  this  mixture  is  of 
courfe  very  different  from  the  other. 

In  the  firft  place,  Liver  of  Antimony  hath  a red- 
difh  colour  ; whereas  Diaphoretic  Antimony  is  very 
white.  Secondly,  Liver  of  Antimony  is  in  a man- 
ner half  vitrified  ; Diaphoretic  Antimony  is,  on  the 
contrary,  in  the  form  of  a powder,  the  parts  of  which 
have  no  connection  together. 

The  reafon  of  thefe  differences  will  eafily  appear, 
if  we  confider,  that,  Liver  of  Antimony  being  the 
refult  of  calcination  with  one  part  of  Nitre  only, 
which  is  not  fufficient  to  confume  all  the  Sulphur 
of  the  mineral,  - what  remains  after  the  detonation 
is  not  entirely  deprived  of  its  phlogifton  ; from 
whence  a rife  the  colour  it  retains  and  the  eafe  with 
which  it  flows  in  the  fire : but  that,  when  three 
parts  of  Nitre  are  added  inftead  of  one,  this  quan- 
tity is  not  only  fufficient  to  confume  all  the  Sulphur 
and  the  phlogifton  of  the  Antimony,  but  even  more 
than  enough  ; feeing  that,  after  the  operation,  fome 
Nitre  is  ftill  found  undecompofed. 

The  calx  of  Antimony,  prepared  by  calcining  it 
with  three  parts  of  Nitre,  is  therefore  deprived  of 
all  its  phlogifton.  This  is  the  caufe  ot  its  white- 
nefs,  and  the  reafon  why  it  is  not  half  vitrified  by 
rhe  operation,  as  Liver  of  Antimony  is : for  we 
know  that  the  more  a metallic  calx  is  deprived 
of  its  phlogifton,  the  lefs  fufible  and  the  lefsvitrD 
bable  it  is.  This  calx  of  Antimony  bears  the  name 
of  Diaphoretic  Antimony , or  Diaphoretic  Mineral  j 
fiecaufe, . being  neither  emetic  nor  purgative,  it  is 
Vol.  II.  C thought 
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thought  to  have  the  virtue  of  promoting  perfora- 
tion. 

Antimony  may  be  calcined  with  various  propor- 
tions of  Nitre,  between  that  ufed  to  make  Liver  of 
Antimony,  and  this  with  which  Diaphoretic  Anti- 
mony is  prepared  ; and  from  thefe  calcinations  will 
refult  calxes  pofiefled  of  properties,  both  chymical 
and  medical,  of  an  intermediate  nature  between  the 
extremes  of  thofe  two  preparations.  The  nearer 
the  proportion  of  Nitre  comes  to  that  employed  in 
preparing  Liver  of  Antimony,  the  more  will  the 
refulting  calx  refemble  that  preparation  ; and  in 
the  lame  manner,  a calx  prepared  with  a greater 
proportion  of  Nitre  will  fo  much  the  more  refemble 
Diaphoretic  Antimony,  as  the  proportion  of  Nitre 
ufed  comes  nearer  three  parts  of  Nitre  for  one  of 
Antimony. 

It  is  not  neeeffary  that  Antimony  in  fubftance  be 
employed  to  make  the  Diaphoretic  Mineral:  you 
may,  if  you  pleafe,  make  ufe  of  its  Regulus.  But 
•as  the  Regulus  contains  no  Sulphur,  nor  any  more 
phlogifton  than  is  requifite  to  fecure  its  metalline 
form,  it  is  needlefs  to  put  three  parts  of  Nitre  to 
one  of  Regulus ; an  equal  quantity  thereof  being 
fufheient. 

The  matter  is  projected  by  fpoonfuls,  to  the  end 
that,  by  gradual  and  repeated  detonations,  the 
Antimony  may  be  more  perfedtly  calcined  : it  is 
alfo  with  a view  to  deftroy  entirely  the  fmall  re- 
mainder of  phlogifton,  which  may  have  efcaped 
the  a&ion  of  the  Nitre,  that  the  matter  is  kept  red- 
hot  in  the  crucible  for  two  hours. 

The  whole  is  afterwards  thrown  into  hot  water, 
and  left  fteeping  therein  for  feveral  hours,  with 
defign  to  give  the  water  time  to  diffolve  all  the 
faline  matters  that  are  mixed  with  the  Diapho- 
retic Calx.  When  crude  Antimony  is  ufed  in 
making  this  preparation,  thefe  faline  matters  are, 
i.  an  Aikalizated  Nitre  j 2.  a Neutral  Salt  formed 

by 
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by  the  union  of  the  Acid  of  Sulphur  with  part  of 
that  Alkali,  as  in  the  preparation  of  Liver  of  An- 
timony ; 3.  a portion  of  undecompofed  Nitre. 

The  water  in  which  the  Diaphoretic  is  wafhed 
takes  up  moreover  a portion  of  the  calx  of  Anti- 
mony, which  is  exceeding  finely  attenuated,  and 
continues  united  with  the  Fixed  Nitre,  and  fuf- 
pended  therewith  in  the  liquor.  This, matter  is  to 
be  feparated  from  the  Fixed  Nitre,  by  mixing  the 
water  wherein  it  is  diffolved  with  an  Acid,  which, 
unites  with  the  Alkali,  and  precipitates  this  matter 
in  the  form  of  a white  powder,  to  which  the  name 
of  Materia  Perlata  hath  been  given.  Becaufe  it  is 
precipitated  in  the  fame  manner  as  the  Golden  Sul- 
phur of  Antimony,  and,  like  that,  is  found  in  the 
water  with  which  the  faline  matters  are  wafhed  out, 
after  the  detonation  of  Nitre  with  Antimony,  fome 
Chymifts  have  given  it,  though  very  improperly, 
the  name  of  the  Fixed  Sulphur  of  Antimony. 

This  matter  is  a true  Calx  of  Antimony,  and 
differs  from  Diaphoretic  Antimony  in  nothing  but 
its  being  ftill  more  perfectly  calcined.  It  is  fo  in- 
deed to  fuch  a degree  that  it  is  impoffible  to  reftore 
its  metalline  form,  or  reduce  it  to  a Regulus,  by 
the  addition  of  an  inflammable  matter.  Diapho- 
retic Antimony,  on  the  contrary,  maybe  re-metal- 
lized, by  fupplying  it  with  phlogiflon  : but  it  muff 
be  obferved  that,  in  whatever  manner  you  go  about 
this,  you  will  obtain  a much  fmaller  quantity  of 
Regulus,  than  when  you  ufe  a Calx  of  Antimony 
prepared  with  a fmaller  quantity  of  Nitre. 

If  you  attempt  to  reduce  either  Liver  of" Anti- 
mony or  Diaphoretic  Antimony,  great  care  muff 
be  taken  to  wafh  them  thoroughly,  in  order  to  free 
them  from  every  thing  faline  : for,  without  this 
precaution,  the  Acid  of  the  Sulphur,  having,  as 
was  obferved,  formed  a Neutral  Salt  with  the  Al- 
kali of  the  Nitre,  will  combine  with  the  inflam- 

C 2 mable 


2q  Elements  of  the 

mable  matter  added  to  re-vivify  the  calx  of  Anti- 
mony and  re-produce  a Sulphur  ; which,  uniting 
afterwards  with  the  fame  Alkali,  will  produce  a 
Eiver  of  Sulphur,  that  will  diflolve  part  of  the  Re- 
gulus,  hinder  its  precipitation,  and  greatly  leffen  the 
quantity  which  might  otherwife  be  expedled. 

A particular  fort  of  Diaphoretic  Antimony  is 
fometimes  prepared  for  Medical  ufes,  which  hath 
a purgative  quality  : it  is  not  walked  at  all,  and  is 
therefore  called  Unwafted  Diaphoretic  Mineral . 

Diaphoretic  Antimony  may  alfo  be  prepared  in 
clofe  veffels,  by  means  of  which  the  vapours  that 
rife  during  the  operation  are  retained.  For  this 
purpofe  a tubulated  retort  is  employed,  having  a 
feries  of  adopters  fitted  to  it.  The  retort  is  placed 
in  a furnace,  and  heated  till  its  bottom  become  red  : 
then  a very  {mall  quantity  of  the  mixture,  for  mak- 
ing Diaphoretic  Antimony,  is  introduced  through 
the  tube  in  the  upper  part  of  the  retort,  and  the 
tube  immediately  flopped.  A detonation  enfues, 
and  the  vapours  expand  themfelves  into  the  adop- 
ters, where  they  condenfe.  This  is  repeated  till 
the  intended  quantity  of  matter  beufed.  After  the 
operation  Tome  white  flowers  are  found  fublimed 
in  the  neck  of  the  retort,  and  a fmall  quantity  of 
liquor  in  the  recipients.  This  liquor  is  acid.  It 
conlifls  of  feme  of  the  Acid  of  the  Nitre,  which 
the  Acid  of  the  Sulphur  hath  expelled  from  its 
bafis,  and  alfo  a little  of  the  Acid  of  the  Sulphur  car- 
ried up  by  the  heat  before  it  could  combine  with 
the  bafis  of  the  Nitre.  This  liquor  is  called  Clyjfus 
cf  Antimony . The  name  of  Gly£iis  is  given  to  all  li- 
quors in  general  that  are  prepared  by  this  method. 

The  white  flowers  found  in  the  neck  of  the  re- 
tort are  flowers  of  Antimony ; that  is,  a calx  of 
Antimony  forced  up  by  the  heat,  and  by  the  impe- 
tus of  the  detonation.  Thefe  flowers  may  be  re- 
duced to  a Regulus.  What  remains  in  the  retort 

- • is 


Practice  of  Chymistry.  21 

is  the  fame  with  the  matter  that  remains  in  the  cru- 
cible, wherein  the  mixture  of  Nitre  and  Antimony 
for  making  Diaphoretic  Antimony  hath  been  defla- 
grated. 

Neither  Diaphoretic  Antimony  nor  the  Pearly 
matter  are  loluble  in  any  Acid. 


PROCESS  vm. 

Calx  of  Antimony  Vitrified. 

TAKE  any  quantity  you  pleaie  of  calx  of  An- 
timony, made  without  addition ; put  it  into 
a good  crucible,  which  fet  in  a melting  furnace  : 
kindle  the  fire  gradually,  and  leave  the  crucible 
uncovered  at  the  beginning. 

A quarter  of  an  hour  after  the  matter  is  red-hot, 
cover  the  crucible,  and  excite  the  fire  vigoroufly  till 
the  calx  melt.  You  may  know  when  it  is  thoroughly 
melted,  by  dipping  into  the  crucible  an  iron  wire, 
to  the  end  of  which  a little  knob  of  glafs  will  adhere, 
if  the  matter  be  in  perfect  fufion.  Keep  it  in  fufion 
for  a quarter  of  an  hour,  or  rather  longer  if  your 
crucible  can  bear  it.  Then  take  it  out  of  the  fur- 
nace, and  immediately  pour  out  the  melted  matter 
on  a fmooth  ftene,  made  very  hot  for  the  purpofe  : 
it  will  prefently  fix  into  a yellow  glafs. 

O BS  ER  VAT  10  NS. 

All  the  calxes  of  Antimony,  when  expofed  to  a 
violent  fire,  are  converted  into  Glafs ; but  not  all 
with  the  fame  facility.  In  general,  the  more  of 
their  phlogifton  they  have  loft  in  the  calcination, 
the  more  difficult  is  their  vitrification.  This  caufes 
alio  a difference  in  the  colour  of  the  Glafs  ; which 
will  be  of  fo  much  a deeper  yellow,  and  the  nearer 
to  a red,  the  lefs  the  Antimony  was  calcined. 

C3 
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It  frequently  happens,  when  we  employ  a calx  of 
Antimony  which  is  not  fufficiently  deprived  of  its 
phlogifton,  that  we  find  in  the  crucible  a button  of 
Regulus,  which  being  heavier  than  the  Glafs  always 
lies  at  the  bottom.  With  a view  to  avoid  this  in- 
convenience, and  to  diffipate  completely  the  excefs 
of  phlogifton  that  may  ftill  be  left  in  the  calx  of 
Antimony,  we  direct  the  crucible  to  be  left  unco- 
vered for'fome  time,  at  the  beginning  of  the  opera- 
tion. If,  notwithftanding  this  precaution,  any  Re- 
guius  be  ftill  found  at  the  bottom  of  the  crucible, 
and  you  refolve  to  vitrify  it,  the  crucible  muft  be 
returned  to  the  furnace,  and  the  fufion  continued  ; 
by  which  means  the  Regulus  will  at  laft  be  con- 
verted into  Glafs. 

If,  on  the  contrary,  you  meet  with  any  difficulty 
in  effecting  the  vitrification,  on  account  of  your 
having  employed  a calx  that  hath  loft  too  much  of 
its  phlogifton,  fuch  as  Diaphoretic  Antimony,  or 
the  Pearly  matter,  the  fufion  may  be  greatly  facili- 
tated by  throwing  into  the  crucible  a little  crude 
Antimony. 

Glafs  of  Antimony  is  a moft  violent  Emetic. 
This  Glafs,  as  well  as  Liver  of  Antimony,  is  em- 
ployed in  preparing  Emetic  Wine  and  Emetic 
, T artar. 

It  may  be  re-fufcitated,  like  the  calxes  of  An- 
timony, into  a Regulus,  by  re-uniting  it  with  a 
phlogifton.  For  this  purpofe  it  muft  be  finely 
pulverized,  thoroughly  mixed  with  fome  black  flux, 
and  melted  in  a covered  crucible.  This  Glafs,  as 
well  as  that  of  Lead,  hath  the  property  of  greatly 
promoting  the  vitrification  of  matters  that  are  to 
be  fcorified- 
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PROCESS  IX. 

Kermes  Mineral . 

BREAK  any  quantity  you  will  of  Hungarian 
Antimony  into -little  bits : put  it  into  a good 
earthen  coffee-pot : pour  on  it  twice  its  weight  of 
rain-water,  and  a fourth  part  of  its  weight  of  well 
filtered  liquor  of  Nitre  fixed  by  charcoal.  Boil  the 
whole  brifkly  for  two  hours,  and  then  filter  the  li- 
quor. As  it  cools  it  will  acquire  a red  colour,  grow 
turbid,  and  leave  a red  powder  on  the  filter. 

Return  your  Antimony  into  the  coffee-pot. 
Pour  on  it  as  much  rain-water  as  before,  and  three 
fourths  of  the  former  quantity  of  the  liquor  of 
Fixed  Nitre.  Boil  it  again  for  two  hours,  and  then, 
filter  the  liquor.  It  will  again  depofite  a red  fedi- 
ment.  Return  your  Antimony  into  the  coffee-pot : 
pour  on  it  the  fame  quantity  of  rain-water,  and  half 
the  firft  quantity  of  the  liquor  of  Fixed  Nitre. 
Boil  it  again  for  two  hours,  and  filter  the  liquor  as 
formerly.  Wafh  all  thefe  fediments  with  warm 
water,  till  they  become  infipid ; then  dry  them, 
and  you  have  the  Kermes  Mineral. 

OBSERVATION'S. 

If  you  recolletft  what  we  faid  concerning  the 
property  which  Fixed  Alkalis  poffefs  of  uniting 
with  Sulphur,  both  by  fufion,  and,  when  thofe 
Salts  are  refdlved  into  a liquor,  by  boiling,  and  of 
forming  therewith  a Liver  of  Sulphur,  which  dif- 
folves  all  metalline  fubftances,  you  will  readily  com- 
prehend the  nature  of  this  Kermes. 

Antimony  confifts  of  a fulphureous  and  a regu- 
line  part.  Therefore,  if  this  mineral  be  boiled  in  a 
folution  of  a Fixed  Alkali,  fuch  as  Nitre  fixed  by 
charcoal,  the  Alkali  will  diffolve  the  Sulphur  of  the 
Antimony,  and  form  therewith  a Liver  of  Sulphur  ; 
which  in  its  turn  will  diffolve  the  reguline  part, 
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Now,  Kermes  Mineral,  prepared  as  above  diredced, 
is  no  other  than  a Liver  of  Sulphur  combined  with 
a certain  quantity  of  Regulus  of  Antimony. 

Mr.  Geofffoy  hath  fet  this  truth  in  the  cleared 
light,  by  his  accurate  analyfis  of  the  Kermes  Mi- 
neral. The  experiments  he  made  on  that  fubjed: 
are  circumftantially  related  in  feveral  Memoirs 
printed  in  the  volumes  of  the  Academy  for  1734 
and  1735.  By  combining  Acids  with  the  Kermes 
he  demonftrated,  1.  the  exiftence  of  Sulphur  in 
this  compound  ; haying  feparated  from  it  a burn- 
ing Sulphur,  which  cannot  be  miftaken  for  any 
other  than  the  Sulphur  of  Antimony.  In  order  to 
obtain  this  Sulphur  pure,  an  Acid  muft  be  em- 
ployed that  will  not  only  ablorb  the  Alkali,  but 
alfo  perfectly  diflolve  the  reguline  part  that  might 
othefwife  remain  united  with  the  Sulphur.  Aqua 
Regia  was  the  Acid  which  fucceeded  bed  with  Mr. 
Geoffroy.  2.  Lie  alfo  proved  that  there  is  a Fixed 
Alkali  in  the  compofition  of  the  Kermes ; feeing 
the  Acids  with  which  he  precipitated  the  Sulphur 
became  Neutral  Salts,  and  juft  fuch  as  tliofe  very 
Acids  combined  with  a Fixed  Alkali  would  have 
conftituted  : that  is,  the  Vitriolic  Acid  produced  a 
Sal  de-duobus\  the  Nitrous  Acid  a regenerated 
Nitre  ; and  the  Marine  Acid  a regenerated  Sea- 
falt.  3.  Mr.  Geoftfoy  demonftrated  the  reguline 
part  of  Antimony  to  be  an  ingredient  in  the  Ker- 
mes; having  procured  therefrom  an  adtual  Regulus 
of  Antimony,  by  fufing  it  with  the  black  flux. 

In  preparing  the  Kermes  it  is  neceftary  to  renew 
the  liquor  from  time  to  time,  as  above  direfted ; 
becaufe,  when  it  is  once  impregnated  with  Kermes 
to  a certain  degree,  it  can  take  up  no  more ; and 
confequently  the  fame  liquor  cannot  operate  again 
on  the  Antimony.  Experience  hath  fhewn,  that, 
if  the  dofes  above  prefcribed  be  applied,  the  liquor 
will  after  two  hours  boiling  be  fufficiently  faturated 
with  Kermes. 
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If  the  liquor  in  which  the  Kermes  is  diffolved  be 
filtered  while  it  is  very  hot,  and  almoft  boiling,  it 
leaves  nothing  on  the  filter ; the  Kermes  palling 
through  with  it : but  as  it  cools  it  grows  turbid, 
and  gradually  depofites  the  Kermes.  Therefore  it 
ought  not  to  be  filtered  till  it  be  cold  ; or,  if  it  be 
filtered  while  it  is  boiling  hot,  in  order  to  feparate 
from  it  fome  coarfe  particles  of  Antimony  not  yet 
converted  into  Kermes,  it  mull  be  filtered  a fecond 
time  when  it  is  cold,  in  order  to  get  the  Kermes. 

Though  in  the  method  ufually  praftifed  for  mak- 
ing Kermes,  the  Antimony  is  boiled  only  thrice, 
yet  it  does  not  follow  that  more  Kermes  may  not  be 
obtained  from  it,  or  that  but  little  more  would  be 
obtained  by  a fourth  and  fifth1  boiling  : on  the  con- 
trary it  would  yield  confiderably  more.  Mr.  Geof- 
froy  obferved  that  he  got  more  Kermes  by  the  fe- 
cond boiling  than  by  the  firft,  and  ftill  more  by  the 
third  than  by  the  fecond ; and  that  the  yield  goes 
on  increafing  in  this  manner  to  a very  great  number 
of  times,  which  he  hath  not  determined.  This  in- 
creafed  effect  arifes  from  hence,  that  by  multiplying 
the  fruitions  of  the  little  bits  of  Antimony  againft 
each  other,  new  furfaces  are  expofed  to  the  aftion  of 
the  Alkaline  liquor,  and  furnifh  it  with  more  Sul- 
phur ; while  the  addition  of  this  Sulphur  renders  the 
hepar  more  active  and  more  penetrating  ; or,  if  you 
pleafe,  produces  a new  hepar  every  time  the  matters 
are  boiled.  When  the  Alkaline  liquor  is  once  fa- 
turated  with  Kermes,  it  ceafes  to  aft,  and  forms  no 
new  hepar  ; but  it  doth  not  follow  that  its  virtue  is 
quite  exhaufted.  To  reftore  its  ability  of  afting  as 
well  as  at  firft,  or  nearly  fo,  you  need  only  let  it  cool, 
and  depofite  the  Kermes  diffolved  in  it.  We  owe 
this  lingular  obfervapon  alfo  to  Mr.  Geoffroy  : he 
had  the  patience  to  go  through  no  lefs  than  three- 
fcore  and  ten  boilings  with  the  fame  liquor,  without 
adding  any  thing  but  rain-water  to  fupply  the  place 
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of  what  was  diffi paled  by  evaporation ; and  he  al- 
ways obtained  a pretty  considerable  quantity  of  Ker- 
mes  by  each  boiling,  for  the  reafon  given  above. 

Boiling  is  not  the  only  means  of  making  Kermes. 
Mr.  Geoffrey  found  the  way  of  making  it  by  fufion. 
For  this  purpofe  you  muft  mix  accurately  one  part 
of  very  pure  Fixed  Alkali,  dried  and  pulverized, 
with  two  parts  of  Hungarian  Antimony  alfo  pul- 
verized, and  melt  the  mixture.  Mr.  Geoffrey  made 
ufe  of  a retort.  When  the  mafs  is  melted,  it  muff 
again  be  pulverized,  while  it  is  (till  hot,  and  then 
put  into,  and  kept  in,  boiling  hot  water  for  an  hour 
or  two  3 after  which  the  liquor,  now  become  faline 
and  antimonial,  muft  be  filtered  into  another  veffel 
filled  with  boiling  water.  Every  ounce  of  Anti- 
mony treated  in  this  manner  yields,  by  thrice  boil- 
ing the  melted  mafs,  from  fix  drams  to  fix  drams 
and  a half  of  Kermes  3 which  differs  from  the 
Kermes  made  by  boiling,  only  in  that  it  is  not 
quite  fo  foft  to  the  touch,  having  in  every  other 
refpedft  the  fame  qualities. 

As  Liver  of  Sulphur  is  made  two  different  ways, 
to  wit,  by  boiling  and  by  fufion,  and  as  the  Kermes 
is  nothing  but  a Liver  of  Sulphur  in  which  the  re- 
guline  part  is  diffolved  3 it  follows  that  Kermes  may 
be  made  by  fufion  as  well  as  by  boiling.  It  is  ne- 
ceffary  to  pulverize  the  melted  mafs,  and  to  fteep 
it  in  boiling-hot  water  for  an  hour  or  two,  that  the 
water-  may  diffolve  and  divide  it  fufficiently  to  make 
the  Kermes  fine  and  beautiful. 

With  the  fame  view,  that  is,  to  make  it  finer 
and  more  perfecft,  Mr.  Geoffrey  orders  the  water 
faturated  with  the  Kermes  made  by  fufion,  to  be 
received,  when  filtered,  in  a veffel  full  of  other 
boiling-hot  water.  He  obferved,  that  when  the  li- 
quor impregnated  with  Kermes  cools  too  faft,  the 
Kermes  that  precipitates  is  much  coarfer.  The 

warm 
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warm  folution  of  Kermes  is  diffufed  through  the 
boiling-hot  water  into  which  it  is  filtered,  and  is 
thereby  enabled  to  retain  its  heat  fo  much  the  longer. 

From  what  hath  been  faid  on  the  nature  of  Ker- 
mes, it  plainly  appears  that  there  muff  be  a great 
refemblance  between  it  and  the  Golden  Sulphur  of 
Antimony,  obtained  from  the  fcoria,  either  of  plain 
Regulus  of  Antimony,  or  of  the  Liver  of  Anti- 
mony; this  Golden' Sulphur  being  no  other  than 
a portion  of  the  Antimony  combined  with  the  Nitre 
alkalizated  during  the  operation. 

Yet  there  is  a difference  in  the  manner  of  preci- 
pitating thefe  two  compounds : for  the  Kermes  pre- 
cipitates fpontaneoufly,  on  the  bare  cooling  of  the 
water  in  which  it  is  diffolved  ; whereas  an  Acid  is 
employed  to  precipitate  the  Golden  Sulphur  fuf- 
pended  in  the  water,  with  which  the  fcoria  of  the 
plain  Regulus  of  Antimony,  or  that  of  Liver  of 
Antimony,  hath  been  wafted.  This  gives  fome 
ground  to  fufpedt  that  the  reguline  part  is  not  fo 
intimately  united  with  the  Liver  of  Sulphur  in  the 
Kermes,  as  in  the  fcoriae  from  which  the  Golden 
Sulphur  is  obtained. 


PROCESS  X. 

Regulus  of  Antimony  diffolved  in  the  Mineral  Acids . 

COMPOUND  an  Aqua  Regis  by  mixing  to- 
gether four  meafures  of  Spirit  of  Nitre,  and 
one  meafure  of  Spirit  of  Salt:  on  a fand-bath  mo- 
derately heated  place  a matrafs,  into  which  pour  fix- 
teen  times  as  much  of  this  Aqua  Regis  as  you  have 
Regulus  to  diffolve.  Break  your  Regulus  into 
little  bits ; and  throw  them  fucceffively  one  after 
another  into  the  matrafs,  obferving  not  to  add  a 
new  one  till  that  put  in  before  is  entirely  diffolved : 
continue  this  till  your  Regulus  be  all  ufed.  By 
3 degrees,  • 
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degrees,  as  the  diffolution  advances,  the  liquor 
will  acquire  a beautiful  golden  colour  ; which,  how- 
ever, will  infenfibly  dilappear,  as  the  white  fumes 
that  continually  afeend  from  it  evaporate. 

OBSE'R  V ATI  0 NS. 

Regulus  of  Antimony  is  one  of  thofe  metalline 
iubftances  that  diffolve  with  the  greateft  difficulty. 
Not  but  that  moft  of  the  Acids  attack  and  corrode 
it ; but  they  do  not  make  a clear,  limpid  folution 
thereof : they  in  fome  fort  only  calcine  it,  and  this 
femi-metal,  as  fall  as  it  diffolves,  precipitates  of  its 
own  accord  in  the  form  of  a white  magiftery.  In 
order  to  effefd  a complete  diffolution  .thereof,  it  is 
neceffary  to  employ  an  Aqua  Regis  compounded  as 
diredded,  and  in  the  dofe  preferibed  in  the  procefs, 
wffiich  is  wholly  taken  from  Mr.  Geoffroy’s  Memoirs 
on  Antimony  mentioned  above. 

If,  inftead  of  the  Regulus,  fmall  bits  of  crude 
Antimony  be  thrown  into  the  Aqua  Regis , the  Acid 
will  attack  and  diffolve  the  reguline  part,  and  fo 
feparate  it  from  the  fulphureous  part,  which  it  will 
not  touch.  When  the  diflolution  is  finifhed,  the 
particles  of  Sulphur  being  now  become  lighter,  be- 
caufe  no  longer  united  with  the  metalline  part,  will 
float  upon  the  liquor.  Being  colledded  they  form 
a true  Sulphur  which  feems  no  way  different  from 
common  Brimftone.  This  operation,  you  fee,  is 
a fort  of  Parting  Procefs. 

The  Vitriolic  Acid,  whether  concentrated  or 
much  weakened  with  water,  does  not  add  when 
cold  either  on  Antimony  or  on  its  Regulus.  This 
Acid  only  dims  the  fplendour  of  the  facets,  of  the 
Regulus ; but,  if  one  part  of  exceeding  pure  Re- 
gulus of  Antimony  be  put  into  a retort,  and  four 
parts  of  clear  concentrated  Oil  of  Vitriol  poured  on 
it,  as  foon  as  the  Acid  is.  heated  it  turns  brown, 
and  emits  a moft  fuffocating  fmell  of  Sulphur, 

which 


Practice  of  Ciiymistey.  29 

/ / 

which  encreafes  as  the  Regulus  is  penetrated  and 
corroded  by  the  Acid. 

On  railing  the  fire,  there  feparates  from  it  a mat- 
ter that  feems  mucilaginous  ; and  when  the  Acid 
hath  boiled  fome  time,  the  Regulus  is  converted 
into  a white  faline  mafs,  as  Mercury  is  in  the  pre- 
paration of  Turbith  mineral.  At  the  fame  time  a 
little  Sulphur  fublimes  into  the  neck  of  the  retort. 
At  laft  all  the  Oil  of  Vitriol  pafles  over  into  the  re- 
ceiver, and  leaves  the  Regulus  in  a white,  fpungy, 
faline  mafs  in  the  retort.  When  the  fire  is  out,  the 
veflels  unluted,  and  the  receiver  feparated  from  the 
retort,  there  rifes  a white  vapour  like  that  of  the 
fmoking  liquor  of  Libavius. 

The  faline  mafs  left  in  the  retort,  after  the  ope- 
ration, is  found  increafed  to  near  double  its 
weight : this  increafed  weight  is  owing  to  the 
Acid  that  hath  united  with  the  Regulus. 

This  combination  of  the  Vitriolic  Acid  with  the 
Regulus  of  Antimony  is  excefiively  cauftic,  and 
cannot,  for  that  reafon,  be  adminiftered  internally. 

The  pureft  Spirit  of  Salt  hath  no  fenfible  effect 
either  on  Antimony  or  its  Regulus : but  if  Anti- 
mony be  coarfely  pounded,  it  feparates  therefrom, 
though  flowly,  fome  light,  fulphureous  flakes. 

The  a£tion  of  Spirit  of  Nitre  on  this  metallic 
fubllance  is  more  perceptible  : by  little  and  little  it 
attacks  the  plates  of  the  Antimony,  which  difchargc 
a great  number  of  air-bubbles.  As  the  difiolutioi 
advances,  the  Acid  acquires  a greenifh  colour  in- 
clining to  blue ; and  if  there  be  not  too  much  of 
it,  it  will  be  aimed  entirely  imbibed  by  the  Anti- 
mony, penetrate  between  its  lamina,  and  exfoliate 
them  in  the  direction  of  the  needles  that  compofe 
them.  If  there  be  too  much  of  the  Acid,  that  is, 
if  it  rife  above  the  Antimony,  it  will  deftroy  thefe 
plates,  and  reduce  them  to  a white  powder, 
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But  when  the  Acid  is  imbibed  flowly,  we  difco- 
ver  between  the  fwelled  laminae  little  faline  tranfpa- 
rent  cryftals,  that  vegetate  much  in  the  fame  man- 
ner as  thofe  of  the  pyrites*  in  which  fmall  cryftals  of 
Vitriol  are  frequently  obferved,  whofe  figures  are 
not  very  well  determined.  Thefe  little  cryftals  be- 
tween the  Antimonial  plates  are  intermixed  with 
yellow  particles,  which  being  carefully  feparated 
burn  like  common  Sulphur. 

All  thefe  ufeful  obfervations,  concerning  the 
a£tion  of  the  Acids  on  Antimony  and  its  Regains, 
we  owe  likewifeto  Mr.  Geoffroyj  who  advifes  the 
collecting  a quantity  of  thefe  little  cryftals  in  time  ; 
becaufe  they  difappear  foon  after  they  are  formed, 
being  probably  covered  by  the  white  powder,  or 
magiftery,  which  is  continually  produced  as  faft  as 
the  Nitrous  Acid  difunites  and  feparates  the  needle- 
like fibres  of  the  Antimony. 

Mr.  GeotFroy  obferved  the  fame  fort  of  cryftals 
on  the  Regulus  of  Antimony,  when  fubftituted  for 
crude  Antimony  in  this  experiment:  but  it  requires 
a great  deal  of  care  to  feparate  thefe  cryftals  for 
as  foon  as  the  air  comes  into  contact  with  them  they 
lofe  their  tranfparency  j and,  if  you  wait  till  the  Re- 
gulus be  in  fome  meafure  converted  into  a magif- 
tery, they  are  not  then  to  be  diftinguifhed. 

In  order,  therefore  to  have  a good  view  of  thefe 
cryftals,  the  Regulus  muft  be  broken  to  pieces  j 
tiefe  pieces-  put  in  a glafs  bafon,  and  Spirit  of  Nitre 
poured  on  them  to  half  their  heighth,  but  not  to 
cover  them.  This  Acid  penetrates  them,  exfoliates 
them  in  white  fcales ; and  on  the  furface  of  thefe 
fcales  the  cryftals  illoot  of  a dead-white  colour.  In 
two  or  three  days  time  thefe  cryftals  vegetate  and 
grow  in  the  form  of  cauliflowers : they  muft  then 
be  gathered,  to  prevent  their  being  confounded  in 
the  white  magiftery  which  continues  to  be  produced, 
and  would  not  fuffer  them  to  be  diftinguifhed.  If 
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you  attempt  to  diilblve  the  reguline  part  of  Anti- 
mony by  an  Aqua  Regis  compounded  in  different 
proportions,  and  applied  in  a different  dofe,  from 
what  is  prefcribed  in  the  procefs,  the  Regulus  of 
Antimony  will  only  be  calcined,  as  it  is  by  the 
other  Acids,  and  will  precipitate  in  the  form  of  a 
white  magiflery  as  faff  as  it  diffolves,  fo  that  no 
part  thereof  will  remain  united  with  the  folvent. 
The  proof  of  this  is,  that,  if  an  Alkaline  liquor  be 
poured,  even  to  the  point  of  fa tu ration,  upon  the 
Aqua  Regis  that  hath  thus  dropt  the  Antimony,  no 
new  precipitate  will  be  depofited. 


PROCESS  XI. 

Regains  of  Antimony  combined  with  the  Acid  of  Sea- 
fait.  Butter  of  jintimony.  Cinabar  of  Antimony. 

PULVERIZE  and  mix  thoroughly  fix  parts 
of  Regulus  of  Antimony,  and  fixteen  parts 
of  Corrofive  Sublimate.  Put  this  mixture  into  a 
glafs  retort  that  hath  a wide  fhort  neck,  and  let 
one  half  of  its  body  at  leaft  be  left  empty.  Set  it 
in  a reverberatory  furnace,  and  having  fitted  a re- 
cipient thereto,  and  luted  the  joint,  make  a very 
fmall  fire  at  firft,  to  heat  it  flowly.  Encreafe  it 
afterwards  by  degrees,  till  you  fee  a liquor  afcend 
from  the  retort  that  grows  thick  as  it  cools.  Keep 
up  the  fire  to  this  degree  as  long  as  you  fee  any  of 
this  matter  come  over. 

When  no  more  rifes  with  this  degree  of  fire,  un- 
lute your  veffels,  take  off  the  receiver,  and  in  its 
place  fubftitute  another  filled  with  water.  Then 
encreafe  your  fire  by  degrees  till  the  retort  be  red- 
hot.  Some  running  Mercury  will  fall  into  the  wa- 
ter, which  you  may  dry  and  keep  for  ufe  it  being 
very  pure. 


O B S ER- 
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O B SER  RATIONS. 

In  our  obfervations  on  the  preceding  procefs  we 
took  notice  that  the  pureft  Marine  Acid,  in  the  form 
of  a liquor,  will  not  diffolve  the  reguline  part  of 
Antimony.  Here  this  very  Acid  combined  with 
Mercury,  and  applied  in  a dry  form  to  the  Regulus 
of  Antimony,  quits  the  Mercury,  with  which  it 
was  united,  in  order  to  join  this  very  Regulus,  as 
having  a greater  affinity  therewith.  This  operation 
is  a further  proof  of  what  we  advanced  on  the  fub- 
je£t  of  Mercury;  to  wit,  that  fev.eral  metallic  fub- 
ftances,  which  are  not  foluble  by  certain  Acids 
when  in  a fluid  Rate,  may  be  difiolved  by  thofe 
Acids  when  moft  highly  concentrated  ; as  they  are 
when  combined  with  any  other  fubftance  in  a dry 
form,  and  are  feparated  from  it  by  the  force  of  fire. 
Their  efficacy  is  alfo  further  promoted  by  their  being 
reduced,  on  this  occafion,  into  fubtile  vapours. 

The  Marine  Acid  combined  with  the  reguline 
part  of  Antimony' doth  not  form  a hard,  folid  com- 
pound ; but  a kind  of  foft  fubftance,  that  melts  in 
a very  gentle  heat,  and  alfo  becomes  fixed  by  the 
leaft  cold,  much  in  the  fame  manner  as  butter;  and 
from  this  property  it  hath  its  name. 

Soon  after  mixing  the  Regulus  with  the  Corro- 
five  Sublimate,  the  matter  fometimes  grows  confi- 
derably  hot:  this  is  occafioned  by  the  Marine 
Acid’s  beginning  to  a£b  on  the  reguline  part,  and 
to  defert  its  Mercury. 

The  Butter  of  Antimony  rifes  with  a very  mode- 
rate heat ; becaufe  the  Acid  of  Sea-falt  hath  the 
property  of  volatilizing,  and  carrying  up  along  with 
it,  the  metallic  fubftances  with  which  it  is  combined: 
and  for  this  reafon  a very  gentle  heat  only  is  re- 
quired at  the  beginning  of  the  operation. 

It  is  abfolutely  neceflary  that  the  neck  of  the  re- 
tort be  wide  and  ftrort : for  otherwife  if  the  Butter 
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of  Antimony  fhould  fix  and  be  accumulated  therein, 
it  might  flop  up  the  palfage  entirely,  and  occafion 
the  burfting  of  the  veffels.  By  this  operation  we 
obtain  eight  parts  and  three  quarters  of  fine  Butter 
of  Antimony,  and  ten  parts  of  running  Mercury  j 
there  being  left  in  the  retort  one  part  and  a half  of 
a rarefied  matter,  black,  white,  and  red.  This  is 
probably  the  mod:  earthy  and  moft  impure  part  of 
the  Regulus  of  Antimony. 

It  is  of  the  utmoft  confequence  to  the  operator 
that  he  avoid  with  the  greateft  care  the  vapours  that 
ifTue  from  the  veffels,  becaufe  they  are  extremely 
noxious,  and  may  occafion  mortal  diforders.  The 
Butter  of  Antimony  is  a moft  violent  Corroftve  and 
Cauftic* 

When  all  the  Butter  is  rifen,the  receiver  is  fhifted 
in  order  to  receive  the  Mercury ; which,  being  dis- 
engaged from  the  Acid  that  gave  it  a faline  form, 
appears  in  its  natural  form  of  Quick-filver  : but  it 
requires  a much  greater  degree  of  heat  than  the 
Butter  of  Antimony  to  raife  it  by  diftillation. 

If  crude  Antimony,  inftead  of  Regulus  of  Anti- 
mony, be  mixed  with  Corrofive  Sublimate,  a Butter 
of  Antimony  will  be  obtained  in  the  fame  manner ; 
but,  inftead  of  having  a running  Mercury  after  the 
Butter,  you  will  find  a Cinabar  fublimed  into  the 
neck  and  upper  concavity  of  the  retort. 

The  reafon  of  this  difference  is  eafiiy  conceived  : 
for,  when  the  Regulus  is  ufed,  the  Mercury  being 
deferted  by  its  Acid  finds  no  other  fubftance  to  unite 
with,  and  fo  rifes  in  the  form  of  Quick-Silver ; but 
when  crude  Antimony  is  employed  inftead  of  its 
Regulus,  as  the  reguline  part  thereof  cannot  com- 
bine with  the  Acid  without  quitting  its  Sulphur,  fo 
this  Sulphur,  being  at  liberty,  unites  with  the  Mer- 
cury, which  is  fo  likewife,  and  therewith  forms  a 
Cinabar ; which  from  its  origin  is  named  Cinabar 
of  Antimony.  When  you  intend  to  make  both 
Vql.  II.  D Butter 
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Butter  and  Cinabar  of  Antimony  at  the  fame 
time,  fix  parts  of  Antimony  muft  be  mixed  with' 
eight  of  Corrofive  Sublimate  ; and  care  muft  be 
taken,  while  the  Butter  is  coming  over,  to  warm 
the  neck  of  the  retort  by  holding  fome  live  coals 
near  it,  with  the  precautions  neceffary  to  avoid 
breaking  it*  This  warmth  makes  the  butter  melt 
and  run  into  the  receiver ; whereas,  being  thicker 
and  of  a much  denfer  confidence  than  that  made 
with  the  Kegulus,  it  would  otherwifc  gather  in  the 
neck  of  the  retort,,  choak  it  entirely,  and  burft  the 
veffel. 

When  the  Butter  is  drawn  from  crude  Antimony, 
more  circumfpeftion  is  neceffary  to  make  it  of  a 
beautiful  white  colour,  than  when  it  is  obtained 
from  the  Regulus : for,  if  the  lire  be  too  ftrong 
during  the  diftillation,  or  if  the  receiver  be  not  foon 
enough  feparated  from  the  neck  of  the  retort,  cer- 
tain red  fulphureous  vapours,  the  forerunners  of  the 
Cinabar,  will  at  laft  afcend,  and  mixing  with  the 
Butter  give  it  a brown  colour. 

In  order  to  reftore  its  beauty  it  muft  be  put  into 
a clea'n  retort,  and  rectified  by  diddling  it  over  again; 
with  a gentle  fand-dieat.  By  this  rectification  the 
Butter  of  Antimony  becomes  more  fluid ; and  by 
re-diftilling  it  a fecond  time  you  may  give  it  the 
thinnefs  and  fluidity  of  an  oiL 

After  the  operation  there  will  be  found  in  the  re- 
ceiver three  parts  and  three  quarters  of  Butter  of 
Antimony,  and  fome  fmall  cryftals  adhering  to  its 
infidc,in  the  form  of  fprigs.  When  you  break  the 
retort  there  exhales  from  it  a fulphureous  odour ; 
and  you  will  find  in  it  feven  parts  of  Cinabar  of  An- 
timony, the  greateft  part  of  which  is  ufually  in  corn- 
pad  glebes,  that  are  heavy,  fmooth,  finning,  black- 
ifti  throughout  moft  of  the  mafs,  but  in  fome  places 
red : another  part  thereof  appears  in  Aiming  needles, 
and  the  reft  in  powder* 
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When  all  the  Butter  of  Antimony  is  come  over, 
and  you  begin  to  fee  the  red  vapours  that  predift 
the  approaching  afcent  of  the  Cinabar,  the  receiver 
containing  the  Butter  muft  be  removed,  left  the 
colour  of  the  Butter  fhould  be  fpoiled  by  thofe  ful- 
phureous  vapours.  Another  receiver  is  ufually  fitted 
on,  without  luting ; in  which  a fmall  quantity  of 
running  Mercury  is  fometimes  found,  when  the 
operation  is  finifhed. 

There  remains,  at  the  bottom  of  the  retort,  a fix- 
ed, fhining,  cryftalline,  black  mafs,  which  may  be 
reduced  to  a Regulus  by  the  common  method. 

Butter  of  Antimony  may  alfo  be  obtained  from 
a mixture  of  Antimony  with  any  of  the  other  pre- 
parations of  Mercury  in  which  the  Acid  of  Sea-falt 
is  an  ingredient  ; fuch  as  Sweet  Sublimate,  the  Mer- 
curial Panacea,  and  White  Precipitate  : but  as  none 
of  thefe  combinations  contain  fo  great  a proportion 
of  that  Acid  as  is  in  the  Corrofive  Sublimate,  the 
Butter  obtained  by  their  means  is  far  from  being 
fo  cauftic  and  fo  fiery  as  that  which  riles  from  a 
mixture  of  Antimony,  or  its  Regulus,  with  Corro- 
five Sublimate. 

Silver  precipitated  by  the  Acid  of  Sea-falt,  and 
ready  to  be  melted  into  a Lima  cornea , being  mixed 
with  powdered  Regulus  of  Antimony  yields  like- 
wife  a Butter  of  Antimony. 

If  you  propofe  to  make  it  by  this  means,  you 
muft  mingle  one  part  of  the  Regulus  of  Antimony 
in  powder  with  two  parts  of  the  Precipitate ; put 
this  mixture  into  a glafs  retort  of  fuch  a fize  that  it 
may  fill  but  one  half  thereof ; fet  it  in  a furnace  ; 
apply  a receiver;  begin  with  a gentle  heat,  which  will 
make  a clear  liquor  come  over;  and  then  increafe 
your  fire  by  degrees.  White  vapours  will  rife  and 
condenfe  into  a liquid  Butter;  and  in  the  mean  time 
there  will  be  a flight  ebullition  in  the  receiver,  at- 
tended with  a little  heat.  Continue  the  fire  till  no- 
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thing  more  will  come  over;  then  let  your  veffels  cool 
and  unlute  them. 

You  will  find  in  the  receiver  an  Oil  or  Butter  of 
Antimony,  partly  fluid  and  partly  congealed,  fome- 
what  inclining  to  yellow,  weighing  an  eighth  part 
more  than  the  Regulus  of  Antimony  made  ufe  of. 

The  infide  c-f  the  retort  will  be  carpeted  over  with 
fm all  white  flowers,  of  a brilliant  filver  colour,  and 
an  acid  tafte ; and  in  the  bottom  of  the  retort  will 
be  found  a hard,  compact,  ponderous  mafs,  diffi- 
cult to  break,  yet  falling  of  itlelf  to  a powder  ;.  its 
colour  externally  grey,  white,  and  blueifh  ; inter- 
nally black,  and  fhining  much  like  Regulus  of  An- 
timony; having  a faltifh  tafte  on  its  furface,  and 
weighing  about  a fixteenth  lels  than  the  Precipitate 
of  Silver  employed  in  the  operation. 

This  experiment  demonftrates  that  the  Acid  of 
Sea-falt  hath  a greater  affinity  with  Regulus  of  An- 
timony than  with  Silver. 

The  Butter  of  Antimony  prepared  by  this  method 
is  fomewhat  lefs  cauftic  than  that  made  with  Corro- 
five  Sublimate.  It  is  called  the  Lunar  Butter  of 
Antimony. 

The  effervefcence  that  arifes  in  the  receiver  is- 
remarkable.  Probably  the  Acid  of  Sea-falt,  though 
reduced  into  vapours  when  it  afcends  out  of  the 
retort,  is  not  yet  perfe&ly  combined  with  the  regu- 
line  part  of  the  Antimony,  which  it  neverthelefs 
carries  over  with  it,  and  the  union  is  completed  in 
the  receiver ; which  occafions  the  effervefcence  ob- 
ferved. 

The  little  white  filvery  flowers,  adhering  to  the  in- 
fid'eof  the  retort,  are  flowers  of  Regulus  of  Antimony, 
which  fublime  towards  the  end  of  the  aiftillation. 

The  compact  mafs,  found  at  the  bottom  of  the 
retort,  is  no  other  than  the  Silver  feparated  from  its 
Acid,  and  combined  with  a portion  of  the  Regulus 
of  Antimony.  The  colours  and  the  faltifh  tafte  of 
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Its  furface  are  occafioned  by  a remainder  of  the 
Marine  Acid.  This  Silver  is  rendered  brittle  and 
eager  by  the  union  it  hath  contracted  with  ome  of 
the  Regulus  of  Antimony. 

It  is  eafy  to  purify  it,  and  reftore  its  duCtility,  by 
feparating  it  from  the  Regulus  of  Antimony.  There 
are  feveral  ways  of  doing  this : one  of  the  molt  ex- 
peditious is  to  flux  it  with  Nitre,  which  burns  and 
converts  to  a calx  the  femi-metal  with  which  the 
Silver  is  adulterated. 


PROCESS  XII. 

flutter  of  Antimony  decompounded  by  means  of  Water 
only.  The  Pulvis  Algaroth,  cr  Mercurius  Vitae. 
The  Philofophic  Spirit  of  Vitriol , 

MELT  with  a gentle  heat  as  much  Butter  of 
Antimony  as  you  pleafe.  When  it  is  melted, 
pour  it  into  a large  quantity  of  warm  water.  The 
water  will  immediately  grow  turbid,  but  whitifh,  and 
let  fall  a great  quantity  of  white  powder.  When  all 
-the  precipitate  is  fettled,  decant  the  water : pour  on 
frefh  warm  water  j and  having  thus  edulcorated  it 
by  feveral  ablutions,  dry  it,  and  you  have  the  Pulvis 
Algaroth , or  Mercurius  Vita? 

OBSERVATIONS. 

In  the  preceding  procefles  we  obferved  that  the 
Marine  Acid  will  not  dilfolve  the  reguline  part  of 
Antimony,  unlefs  it  be  very  highly  concentrated, 
and  more  fo  than  it  can  poffibly  be  while  in  the  form 
of  a liquor.  Of  this  the  experiment  before  us  is 
a further  proof.  Whilft  the  Marine  Acid  is  fo 
perfectly  dephlegmated,  as  it  is  in  Corrofive  Subli- 
mate and  Butter  of  Antimony,  it  remains  combined 
with  the  reguline  part  of  Antimony ; but  if  this  conn 
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bination  be  diffolved  in  water,  the  moment  the  Acid 
is  weakened  by  the  interpofition  of  the  particles  of 
water,  it  becomes  incapable  of  continuing  united 
with  the  femi-metal  which  it  had  before  diffolved  ; 
deferts  it,  and  lets  it  fall  in  the  form  of  a white 
• 

Pulvis  Algaroth  is  therefore  no  other  than 
the  reguline  part  of  Antimony,  attenuated  and  di- 
vided by  the  union  it  had  contracted  with  the  Acid 
pf  Sea-falt,  and  afterwards  feparated  from  that  Acid 
by  the  intervention  of  water  alone.  The  proof  is, 
that  this  powder  retains  none  of  the  properties  of 
the  Butter  of  Antimony  : it  is  neither  fofufible  nor 
fo  volatile  on  the  contrary,  it  is  capable  of  fuf- 
taininga  veryftrong  degree  of  fire,  without  fubliming 
and  without  melting  : it  may  be  reduced  to  a Re- 
gulus  : it  hath  not  now  the  fame  cauftic  nature  : it 
is  only  an  emetic  ; which  however  is  extremely  vi- 
olent, and  on  that  account  is  never  prefcribed  by  any 
prudent  phyfician. 

Another  proof,  that  the  Marine  Acid  is  feparated 
from  the  Regulus  of  Antimony  in  the  precipitation 
of  the  Pulvis  Algaroth , is,  that  the  water  in  which 
this  precipitation  is  made  becomes  acid,  or  a fort  of 
weak  Spirit  of  Salt.  If  it  be  evaporated,  and  con- 
centrated by  diftillation,  a very  ftrong  acid  liquor 
may  be  obtained  from  it.  This  Acid  goes,  very  im- 
properly, by  the  name  of  the  Philofophic  Sprit  of 
Vitriol ; for  it  is  rather  a Spirit  of  Salt. 

The  Pulvis  Algaroth,  made  with  Butter  of  Anti- 
mony procured  from  the  Regulus,  is  whiter  than 
that  made  with  Butter  of  Antimony  procured  from 
crude  Antimony;  probably  becaufe  the  latter  always 
retains  fome  fulphureous  particles. 

Butter  of  Antimony  expofed  to  the  air  attracts 
the  moifture  thereof,  and  partly  runs  into  a liquor  ; 
but,  as  faff  as  this  liquor  is  produced,  it  depofites  a 
white  fediment,  which  is  an  adual  Pulvis  Algaroth 
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"This  alfb  is  very  agreeable  to  what  we  advanced 
touching  the  decompofition  of  Butter  of  Antimony 
by  the  addition  of  water.  The  Butter  attra&s  the 
moifture  of  the  air,becaufe  the  Acid  it  contains  is  ex- 
ceedingly concentrated  j and  this  moifture  produces 
the  fame  effeft  as  water  purpofely  added. 


PROCESS  XIII. 

Bezoar  Mineral.  he  Bezoarfic  Spirit  of  Nitre. 

ME LT  Butter  of  Antimony  over  warm  allies, 
and  put  it  into  a phial  or  matrafs.  Gradu- 
ally pour  on  it  good  Spirit  of  Nitre,  till  the  matter 
be  entirely  diftolved.  This  ufually  requires  as  much 
Spirit  of  Nitre  as  there  is  Butter  of  Antimony.  Dur- 
ing the  di Ablution  fumes  will  rife,  which  muft  be 
carefully  avoided.  Pour  your  folution,  which  will 
be  clear  and  of  a redilh  colour,  into  a glafs  cucur- 
bit, or  a pan  of  ftone-ware.;  fet  it  in  a fand-bath, 
and  evaporate  todrynefs  with  a moderate  heat.  There 
will  be  left  a white  mafs.,  weighing  a fourth  part  lefs 
than  the  whole  quantity  ufed,  both  of  the  Butter  and 
the  Spirit  of  Nitre.  Let  it  cool,  and  again  pour  on 
it  as  much  Spirit  of  Nitre  as  you  ufed  the  ftrft  time. 
Place  the  veflel  again  in  the  land-bath,  and  evapo- 
rate the  moifture  as  before.  You  will  have  a white 
mafs  that  hath  neither  gained  nor  loft  in  weight. 
On  this  pour,  for  the  third  time,  the  fame  quantity 
of  Spirit  of  Nitre  as  you  did  the  ftrft  time.  Again 
•evaporate  the  moifture  to  perfect  drynefs : then  in- 
creafe  your  fire,  and  calcine  the  matter  for  half  ad 
hour.  You  will  have  left  a dry,  friable,  light,  white 
matter,  of  an  agreeable  acid  tafte  -}  which  will  fall 
into  a coarfe  powder,  and  muft  be  kept  in  a phial 
carefully  ftopt.  This  is  Bezoar  Mineral : it  is  nei- 
ther cauftic  nor  emetic,  and  has  only  afudorific  vir- 
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tue.  It  obtained-  the  name  it  bears,  becaufe,  like 
the  animal  Bezoar,  it  was  imagined  to  have  the 
property  of  refilling  poifon. 

O B S ER  RATIONS.  ' 

It  is  not  furprizing  that  the  Nitrous  Acid  poured 
on  Butter  of  Antimony  fhould  diffolve  it,  and  unite 
with  it : for  with  the  Marine  Acid,  which  makes  a 
part  of  this  combination,  it  forms  an  Aqua  Regis , 
which  we  know  is  the  true  folvent  of  the  reguiine 
part‘of  Antimony.  But  in  this  diffolution,  and  the 
changes  it  produces,  there  are  Tome  things  very 
remarkable  and  worthy  of  attention,  i.  The  Ni- 
trous Acid,  by  uniting  with  the  Butter  of  Antimony, 
deprives  it  of  its  property  of  rifing  with  a very 
gentle  heat,  and  makes  it  much  more  fixed  : it  can 
now  be  dried,  and  fuffer  all  its  moillure  to  be  eva- 
porated which  is  not  to  be  done  with  pure  Butter 
of  Antimony : for  that,  being  expofed  to  a certain 
degree  of  heat,  inllead  of  letting  go  its  moillure  and 
remaining  dry,  rifes  wholly,  without  the  leaft  ap- 
pearance of  any  feparation  of  parts. 

i.  The  Butter  of  Antimony,  which  before  its 
combination  with  the  Nitrous  Acid  is  a moll  violent 
Caullic  and  Corrofive,  becomes  fo  mild  after  it,  that 
it  may  not  only  be  taken  internally  without  danger, 
but  hath  fcarce  any  fenfible  operation. 

The  following  confiderations  will  lead  us  to  a rea- 
fonable  explanation  of  thefe  phenomena,  i.  The 
Nitrous  Acid,  when  combined  with  metallic  fub- 
flances,  doth  not  communicate  to  them  the  fame 
volatility  as  they  acquire  from  the  Marine  Acid. 
Hence  it  follows  that,  if  the  Nitrous  Acid  be  added 
to  any  combination  of  a metallic  fubltance  with 
the  Marine  Acid,  this  new  compound  will  be  ren- 
dered lefs  volatile,  and  confequently  more  able, 
without  rifing  in  vapours,  to  bear  a degree  of  heat 
fufHcient  to  carry  off  part  of  its  Acid.  This  is  the 
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cafe  with  Butter  of  An  timony,  after  Spirit  of  Nitr6 
is  mixed  with  it:  efpeciaily  confidering,  2.  That 
the  Nitrous  Acid  cannot  unite  with  the  reguline  part 
of  the  Butter  of  Antimony  without  weakening  the 
connexion  between  it  and  the  Marine  Acid;  whence 
it  follows  that  the  combination  of  the  Nitrous  Acid 
further  facilitates  the  feparation  of  the  Marine  Acid 
from  the  Regulus.  Now  as  foon  as  the  Marine 
Acid  quits  the  reguline  part,  that  part  becomes 
more  fixed,  and  confequently  more  capable  of  en- 
during the  degree  of  heat  requifite  to  difcharge  all 
the  adhering  Acid ; and  not  only  the  Marine,  but 
even  the  Nitrous  alfo.  It  is  not  therefore  furprizing 
that,  after  the  Antimony  which  remains  combined 
with  the  Nitrous  Acid  is  dried,  it  fhould  not  poffefs 
that  corrofive  power  which  it  derives  only  from  the 
Acids  wherewith  it  is  armed.  In  order  to  free  it 
more  perfectly  from  all  Acid,  we  order  the  fire  to 
be  increafed  after  the  third  deficcation  ; and  the  re- 
mainder of  the  Butter  of  Antimony  to  be  calcined 
for  a full  half-hour  longer. 

That  the  Marine  Acid  is  feparated  from  the  re- 
guline part  of  the  Butter  of  Antimony,  bv  the  de- 
siccations it  undergoes  in  converting  it  into  Bezoar, 
is  proved  by  this,  that,  when  thefe  deficcations  are 
performed  in  clofe  veffels,  the  liquor  drawn  off  is 
a true  Aqua  Regis , known  by  the  name  of  the  Be - 
‘zoartic  Spirit  of  Nitre. 

It  remains  to  be  confidered  why  the  Bezoar  mi- 
neral, though  freed  from  all  Acid,  is  not  emetic  C 
while  the  Pulvis  Algaroth>  which  is  likewife  the  re- 
guline part  of  the  Butter  of  Antimony  deprived  of 
its  Acid,  is  fuch  a violent  emetic,  and  even  to  be 
dreaded  for  its  remaining  caufticity. 

In  order  to  difcover  the  reafon  of  this  difference, 
it  is  proper  to  obferve  that,  when  we  fay  Bezoar  mi- 
neral and  the  Pulvis  Algaroth  contain  no  Acid,  we 
muff  not  be  underftood  in  too  ftrift  a fenfe  : on  the 

contrary. 


42  Elements  of  the 

contrary,  there  is  reafon  to  think  that  a certain  quan- 
tity of  Acid  ftill  remains  in  each  of  them ; which 
however  is  fcarce  worth  notice,  in  comparifon  of 
the  quantity  each  contained  at  firft.  This  being 
allowed,  it  will  not  be  hard  to  find  the  difference 
between  thefe  two  preparations  of  Antimony.  The 
Pulvis  Algaroth  is  deprived  of  its  Acid  by  the  addi- 
tion of  water  alone,  which  only  carries  off  all  the  loofe 
Acid  it  can  take  up,  without  making  any  change  in 
the  nature  of  that  which  continues  in  combination 
with  the  reguline  part.  Now,  as  the  Marine  Acid 
is  not  intimately  united  with  the, reguline  part  in 
Butter  of  Antimony ; as  it  ftill  retains  fome  of  its 
properties,  fuch  as  attracting  the  moifture  of  the  air, 
giving  manifeft  tokens  of  its  Acid  nature,  &c ; and 
as  the  corrofive  quality  of  this  compound  depends 
on  this  laft  in  particular  ; the  ftnall  portion  of  Acid 
left  in  the  Pulvis  Algaroth  will  in  fome  degree  pre- 
ferve  its  former  character:  and  hence  comes  the  effect 
of  this  powder,  which  ftill  retains  a little  of  the  cor- 
roftve  quality  that  belonged  to  the  Butter  of  Anti- 
mony. 

But  this  is  not  die  cafe  with  the  fmall  remainder 
of  Acid,  which  poffibly  ftill  continues  united  with 
the  Bezoar  mineral  prepared  as  here  directed.  This 
compound  hath  been  expofed  to  a fire  fufficient,  not 
only  to  dry  it,  but  even  to  calcine  it.  Now  fire  is 
capable  of  producing  great  changes  in  the  texture  of 
bodies.  It  muft  have  forced  off  from  the  Bezoar  all 
the  Acid  that  was  not  intimately  combined  with  it; 
and  that  part  which  it  could  not  drive  off,  becaule 
of  its  obftinate  adhefion,  it  muft  have  further  united 
and  combined  more  clofely  with  the  metallic  earth* 
for  we  fee  that  fire  greatly  promotes  the  action  of  fol- 
vents  on  the  matters  with  which  they  are  united. 

With  regard  to  the  properly  emetic  quality  of 
the  Pulvis  Algaroth , it  cannot  be  imputed  to  the 
combination  of  any  Acid  with  that  powder ; ftnee 

we 
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we  fee  that  the  molt  powerful  emetic  preparations 
of  Antimony,  viz.  its  Regulus  and  Glafs,  contain  no 
Acid  : it  muft  therefore  he  attributed  to  fome  caufe 
different  from  that  on  which  its  corrofive  quality 
depends.  This  caufe  we  fhall  eafily  find  by  attending 
to  the  different  manners  in  which  the  Marine  Acid, 
when  alone  and  in  Aqua  Regia,  operates  on  the  re- 
guline  part  of  Antimony. 

The  Marine  Acid  alone  diffolves  the  Regulus  of 
Antimony,  but  with  great  difficulty ; nor  doth  it 
effedl  a complete  diffolution  thereof,  as  is  evident 
from  what  hath  been  already  faid : whereas  the  Ma- 
rine Acid,  combined  with  the  Nitrous  Acid,  and 
therewith  forming  an  Aqua  Regis , as  in  the  prepa- 
ration of  Bezoar,  diffolves  the  reguline  part  of  An- 
timony completely  and  radically.  Now,  it  is  certain 
that,  the  more  efficacioufly  Acids  operate  on  metal- 
lic fubflances,  the  more  of  their  phlogiflon  do  they 
deftrov ; and  we  cannot  but  recoiled!  that  the  pre- 
parations of  Antimony  are  fo  much  the  lefs  emetic 
the  lefs  phlogiflon  they  contain,  or  the  further  they 
recede  from  the  nature  of  a Regulus,  and  the  nearer 
they  approach  to  that  of  Diaphoretic  Antimony : 
confequently  it  is  plain  how  Bezoar  mineral,  which 
is  a fort  of  calx  of  Antimony  entirely  deprived  of  its 
phlogiflon  by  the  intimate  diffolution  thereof  made 
by  the  Acids  of  the  Aqua  Regis,  may  be  in  no  de- 
gree emetic ; while  the  Puhis  Algaroth , being  a 
true  Regulus  of  Antimony,  on  which  the  Marine 
Acid  hath  operated  but  very  fuperficially,  and 
which  ftill  contains  a great  deal  of  phlogiflon,  is 
a molt  violent  emetic. 
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PROCESS  XIV. 

Flairs  :f  .fr/weryv. 

TAKE  an  unglazed  earthen  per.  having  .in  a- 
perturb  in  its  fide,  with  a it  op  pic'  to  ihut  it 
do:‘e.  Set  this  pot  in  a furnace,  the  cavity  whereof 
i:  rmy  fit  as  exactly  as  poliible  ; and  rill  up  with  lute 
the  Ipace,  it'  any,  left  bitween  the  veiTel  and  the  fur- 
nace. Over  this  veflel  tix  three  aludels,  with  a 
blind-head  at  the  top  j and  light  a tire  in  the  tur- 
nace  under  the  pot. 

When  the  bottom  of  the  pot  is  thoroughly  red, 
throw  into  the  lateral  aperture  a imali  ipoonfui  of 
powdered  Antimony.  Stir  the  matter  immediately 
with  an  iron  ipatula  made  a little  bending,  in  order 
to  ipread  i:  over  the  bottom  of  the  veflcl,  and  then 
Hop  the  hole.  The  bowers  wilt  rile  and  adhere  to 
the  infides  of  the  aludels.  Keep  up  the  he  »b  that 
the  bottom  of  the  pot  may  always  continue  red  ; 
and,  when  nothing  more  fublimes,  put  in  a like 
quantity  of  Antimony . and  operate  as  before.  1 1 
this  manner  so  on  iliblh nine  vour  Antimony.  till 

V.  V.  9 ^ 

vou  have  as  manv  flowers  as  you  want.  Then  let 
the  tire  go  out ; and  when  the  veflels  art'  cold  un- 
hite  them.  You  will  find  flowers  adhering:  -ill  round 
the  infldes  of  the  aludels  and  the  head,  which  vou 
may  collect  with  a teacher. 

O BS  ER  FJTIONS . 

Antimony  is  a volatile  mineral,  capable  of  being 
lublimed  into  flowers  ; but  this  cannot  be  effected 
without  occafioning  a notable  change  in  its  parts. 
Thereguline  and  the  iulphureous  parts  are  not  unit- 
ed lo  intimately,  or  in  the  lame  proportion,  in  the 
flowers  as  in  the  Ancimonv  itfelf  j and  accordingly 
we  find  theie  flowers  have  a ftrong  emetic  quality, 
which  Antimony  hath  not.  They  are  of  divers 

colours ; 
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colours ; which  probably  arifes  from  their  contain- 
ing more  or  lefs  Sulphur.  Three  or  four  aludels  are 
placed  one  over  another,  not  only  with  a view  to 
provide  a greater  furface  to  which  the  flowers  may 
adhere,  but  alfo  to  give  them  room  enough  to  cir- 
culate, without  which  they  might  burft  the  veftel. 

If  you  introduce  the  nofle  of  a pair  of  bellows 
into  the  pot  that  contains  the  Antimony,  and  blow 
upon  it,  the  fublimation  of  the  flowers  will  be  much 
fooner  effected.  This  is  a general  rule  with  regard, 
to  all  matters  that  are  to  be  fublimed  or  evaporated 
the  reafon  of  which  we  have  already  given. 

It  is  proper  that  no  interval  be  left -between  the 
furnace  and  the  pot  containing  the  Antimony,  left 
the  heat  fhould  be  thereby  communicated  to  the 
aludels,  on  which  the  flowers  fallen  beft  when  they 
are  cold. 

After  the  operation  there  remains,  at  the  bottom 
of  the  pot,  a portion  of  Antimony  half  calcined ; 
which  being  pulverized,  and  thoroughly  calcined 
till  it  emit  no  fume,  may  be  employed  to  make  the 
Glafs  of  Antimony. 


PROCESS  XV. 

Regulus  of  Antimony  converted  into  Flowers . 

PULVERIZE  your  Regulus  of  Antimony: 
put  the  powder  into  an  unglazed  earthen  pot : 
three  or  four  fingers  breadth  above  the  pov/der,  fit 
into  the  pot  a little  cover,  made  of  the  fame  earth, 
and  having  a fmall  hole  in  its  middle,  fo  that  it  may 
with  cafe  be  placed  in  the  pot,  and  taken  out  when 
there  is  occafion  : cover  the  mouth  of  the  pot  with 
a common  lid ; fet  it  in  a furnace,  and  kindle  a fire 
under  it  fufiicient  to  make  the  bottom  of  the  pot  red, 
and  to  melt  the  Regulus.  When  it  hath  been  thus 

kept 
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kept  in  fufion  for  about  an  hour,  let  the  fire  go  oi If* 
and  the  whole  cool.  Then  remove  the  two  covers. 
You  will  find  adhering  to  the  furface  of  the  Regulus, 
which  will  be  in  a mafs  at  the  bottom  of  the  pot, 
white  flowers  refembling  fnow,  intermixed  with 
beautiful,  brilliant,  filver-coloured  needles.  Take 
them  out,  and  you  will  find  them  make  about  one 
partin  fixty-two  of  the  whole  Regulus  employed. 

Put  the  covers  again  in  their  places,  and  proceed 
in  the  fame  manner  as  before  : when  the  veflels  are 
cold  you  will  And  half  as  many  more  flowers  as  you 
got  the  firfl  time. 

Proceed  thus  till  you  have  converted  all  your 
Regulus  into  flowers.  This  will  require^  a conflder- 
able  number  of  fublimations,  which,  as  you  advance, 
will  always  yield  you  a greater  portion  of  flowers  j 
refpeft,  however,  being  had  to  the  quantity  of  Re- 
gulus remaining  in  the  pot. 

O BS  ER  VA?  IONS. 

We  mufl  here  repeat  what  we  faid  juft  before, 
in  our  obfervations  on  the  preceding  procefs,  viz. 
that  Regulus  of  Antimony  is  capable  of  being 
wholly  elevated  and  fublimed  by  the  adlion  of  fire ; 
but  that  it  mufl:  at  the  fame  time  undergo  a confi- 
derable  change  and  alteration.  Thefe  flowers  of 
Regulus  of  Antimony  are  very  different  from  every 
other  antimonial  preparation.  They  refemble  the 
Pearly  Matter  in  this,  that  they  cannot  be  reduced 
to  a Regulus  by  any  means  whatever  : but  they  dif- 
fer from  it,  i . in  that  they  are  not  fixed ; for,  when 
melted  by  fire,  they  fly  wholly  away  in  vapours  : 
2.  in  that  they  are  capable  of  being  diflolved  by 
Aqua  Regis , much  in  the  fame  manner  as  the  Re- 
gulus ; whereas  the  Pearly  Matter  is  known  to  be 
indifloluble  by  any  Acid. 

As  foon  as  Regulus  of  Antimony  is  in  fufion,  it 
begins  to  fublime  into  flowers  j fo  that  it  is  needlefs 

to 
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to  apply  a greater  degree  of  heat  than  is  juft  fuffi- 
cient  to  melt  it. 

A pan  of  fome  width  is  preferable  to  a crucible 
for  this  operation  ; becaufe  the  upper  furface  of  the 
Regulus  melted  therein  is  larger ; and,  the  larger 
that  furface  is,  the  more  considerable  is  the  quan- 
tity fublimed  from  it. 

The  two  covers  which  are  applied  within  and 
over  the  pot  are  defigned  to  check,  as  much  as  pof- 
fible,  the  difftpation  of  the  melted  Regulus ; yet 
without  abfolutely  excluding  the  free  accefs  of  the 
air,  the  concourfe  of  which  is  ufeful  in  all  metallic 
fublimations.  Notwithftanding  thefe  precautions,  it 
is  impoflible  to  prevent  the  efcape  of  fome  of  the 
Regulus,  in  vapours  that  cannot  be  confined.  Some- 
what lefs  than  three  fourths  of  the  Regulus  made 
life  of  is  nearly  the  yield  in  flowers  : the  reft  evapo- 
rates through  the  interftices  left  by  the  covers,  which 
muft  not  be  luted  for  the  reafon  juft  afligned. 


CHAP.  II. 

Of  Bismuth. 

— - —BMP—  

PROCESS  I. 

¥0  extract  Bifmuth  from  its  Ore . 

BR  E A K the  ore  of  Bifmuth  into  fmall  pieces, 
and  therewith  fill  a crucible  either  of  earth  or 
iron.  Set  the  crucible  in  a furnace,  and  light  fuch 
a fire  that  the  bits  of  ore  may  become  moderately 
red.  Stir  the  ore  from  time  to  time,  and,  if  you 
perceive  it  crackle  and  fly,  keep  the  crucible  co- 
vered. At  the  bottom  you  will  find  a button  of 
Bifmuth. 
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0 B S E R VAT  IONS. 

The  extraction  of  Bifmuth  from  its  ore  requires 
nothing  but  fimple  fufion,  without  the  addition  of 
any  inflammable  matter,  becaufe  it  is  naturally  pof- 
feflfed  of  its  metalline  form.  Nor  does  it  require  any 
flux  ; becaufe  it  is  very  fufible  : which  allows  us  to 
melt  it,  and  collect  it  in  a mafs,  without  the  necef- 
fity  of  fufing  likewife  the  earthy  and  ftony  matters 
in  which  it  is  lodged.  Thefe  matters  remain  in  their 
firft  ftate ; and  the  melted  Bifmuth  defcends  by 
its  gravity  to  the  bottom  of  the  crucible.  No 
greater  degree  of  heat  mull  be  applied,  on  this  oc- 
cafion,  than  is  necefiary  to  melt  the  femi-metal : 
for,  as  it  is  volatile,  part  of  it  would  be  diflipated  ; 
fo  that  much  lefs  thereof  would  be  obtained,  if  the 
fire  were  made  too  ftrong,  and  fo  much  the  lefs  as 
another  portion  thereof  would  be  converted  into  a 
calx.  For  the  fame  reafon,  the  crucible  muft  be 
taken  out  of  the  furnace  as  foon  as  you  perceive 
that  all  the  Bifmuth  contained  in  the  ore  is  melted, 
and  that  the  button  doth  not  increafe. 

The  ore  of  Bifmuth  may  alfo  be  treated  like  the 
ores  of  Lead  and  Tin ; that  is,  it  may  be  reduced 
into  a fine  powder,  mixed  with  the  black  flux,  a lit- 
tle Borax,  and  Sea-falt ; put  into  a clofe  credible, 
and  fufed  in  a melting  furnace.  In  that  cafe  you 
will  find  a button  of  Regulus  covered  with  fcoria. 
By  this  method  rather  more  Bifmuth  is  obtained  ; 
and  it  is  belt  to  make  ufe  of  it  when  the  ore  is  poor, 
becaufe,  in  fuch  a cafe,  none  at  all  would  be  ob- 
tained by  the  other  procefs.  But  here  care  muft  be 
taken  to  apply  at  once  the  degree  of  fire  necefiary  to 
-melt  the  mixture  : for,  if  it  remain  long  in  the  fire, 
much  Bifmuth  will  be  loft,  on  account  of  the  great 
volatility  of  this  femi-metal,  and  the  facility  with 
which  it  turns  to  a calx. 


Bifmuth 
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Bifmuth  is  pretty  frequently  found  pure  in  its 
’earthy  and  Honey  matrices  ; and  when  mineralized 
it  is  ufually  fo  by  Arfenic,  which,  being  Hill  more 
volatile,  flies  off  in  vapours  while  the  ore  is  melt- 
ing, provided  it  be  but  in  a fmall  quantity  : if 
there  be  iViuch  of  it,  and  the  ore  be  fmelted  by  fu- 
fins  it  with  the  black  flux,  the  Arfenic  alfo  is  re- 
duced  to  a Regulus,  unites  more  intimately  with 
the  Bifmuth,  becomes  a little  more  fixed  by  that 
union,  and  increafes  the  quantity  of  the  femi-me- 
tallic  mafs  found  after  the  fufion. 

Though  Bifmuth  be  not  ufually  mineralized  by 
Sulphur,  that  is  not  becaufe  it  is  incapable  of 
uniting  therewith ; for,  if  equal  parts  of  Bifmuth 
and  Sulphur  be  melted  together,  after  the  fufion 
the  Bifmuth  will  be  found  encreafed  near  an  eighth 
part,  and  formed  into  a mafs  difpofed  in  needles 
much  like  Antimony. 

When  we  come  to  treat  of  the  ore  of  Arfenic* 
we  fhall  have  occafion  to  fay  a good  deal  more 
concerning  Bifmuth  and  its  ore,  becatife  thefe  mi~ 
nerals  referable  each  other  very  much. 

Mr.  GeorFroy,  foil  of  the  Academician,  hath 
fhewn  in  a Memoir  read  before  the  Academy  of 
Sciences,  th^t  there  is  a great  refemblance  between 
Bifmuth  and  Lead.  That  Memoir,  which  contains 
only  the  beginning  of  Mr.  GeofFroy’s  courfe  of  ex- 
periments, proves  that  the  Author  fuppofts  with 
dignity  the  glory  of  his  name.  It  is  there  demon- 
fixated,  by  a very  great  number  of  experiments, 
that  fire  produces  the  fame  effects  on  Bifhhuthas  on 
Lead.  This  femi-metal  is  converted  into  a calx, 
into  litharge,  and  into  glafs,  as  Lead  is ; and  thefe 
productions  have  the  fame  properties  as  the  prepa- 
rations of  Lead  made  with  the  fame  degree  of  fire. 
Bilmuth  is  capable  of  vitrifying  all  the  imperfect 
metals,  and  of  carrying  them  off  through  the  pores 
of  the  crucible.  So  that  Gold  and  Silver  may  be 

E purified 
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purified  and  cupelled  by  its  means,  as  well  as  with 
Lead.  You  may  on  this  occafion  turn  to  what  we 
have  faid  concerning  Lead.  . 

\ . ■ . \ . 

• - ■ iiimjLBaHgawB'Hi  

PROCESS  II. 

Bifmtith  dijfolved  by  Acids.  Magifiery  of  Bifmuth. 

Sympathetic  Ink . 

INTO  a matrafs  put  Bifmuth  broken  into  little 
bits : pour  on  it,  by  little  and  little,  twice  as 
much  Aqua  Fortis.  This  Acid  will  attack  the  femi- 
metal  brifkly,  and  difiblve  it  entirely,  with  heat, 
effervefcence,  vapours,  and  puffing  up.  The  fo- 
lution  will  be  clear  and  limpid. 

O B S ER  V A F IQ  NS. 

Of  all  Acids  the  Nitrous  is  that  which  bell:  dif- 
folves  Bifmuth.  It  is  not  neceffary,  on  this  occa- 
lion,  to  place  the  phial,  in  which  the  diffolutioh  is 
performed,  on  a fand-heat,  as  in  moft  other  metallic 
diffolutions : on  the  contrary,  care  mull  be  taken 
not  to  pour  on  all  the  Aqua  Fortis  at  once  j becaufe 
it  operates  with  fo  much  adlivity  that  the  mixture 
will  heave  up  and  run  over  the  veffel. 

The  bare  addition  of  water  is  fufficient  to  preci- 
pitate the  folution  of  Bifmuth.  If  this  folution  be 
mixed  with  a very  large  proportion  of  water,  the 
liquor  grows  turbid,  appears  milky,  and  depofites 
a precipitate  of  a very  beautiful  white.  This  is  that 
White  which  the  Ladies  ufe  at  their  toilets. 

W"ater  produces  this  precipitation  by  weakening 
the  Acid ; which  probably  is  incapable  of  keeping 
the  Bifmuth  diffolved,  unlefs  it  have  a certain  degree 
of  ftrength. 

If  you  would  have  a Magifiery  of  Bifmuth  beau- 
tifully white,  you  muft  perform  the  diffiolution  with 
an  Aqua  Fortis  that  is  not  tainted  with  any  mixture 

of 
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of  the  Vitriolic  Acid  ; for  this  gives  the  precipitate 
a dirty  white  colour,  inclining  to  grey.  Several  au- 
thors advife  the  ufe  ofafolution  of  Sea-falt,  inftead 
of  pure  water,  for  precipitating  the  Bifmuth,  ima- 
gining that  this  Salt  will  efFedt  a precipitation  here 
as  it  does  in  the  cafes  of  Silver  and  Lead.  But 
Mr.  Pott,  a German  Chymift,  who  hath  published 
a long  differtatien  on  Bifmuth,  pretends,  on  the 
contrary,  that  neither  Sea-falt,  nor  its  Acid,  is  ca- 
pable of  precipitating  this  femi-metal  and  that 
when  a precipitation  takes  place  on  mixing  them 
with  our  folution,  it  is  brought  about  only  by  means 
of  the  water  in  which  thofe  fubftances  are  diffufed. 

Bifmuth  may  alfo  be  precipitated  by  the  means 
of  Fixed  or  Volatile  Alkalis ; but  the  precipitate  is 
not  of  fo  fine  a white  as  when  procured  by  the 
means  of  pure  water  only. 

If  a greater  quantity  of  Aqua  Fortis^  than  that 
prefcribed  in  the  procefs,  be  mude  ufe  of  to  diffolve 
the  Bifmuth,  a great  deal  more  water  will  alfo  be 
required  to  precipitate  the  Magiftery;  becaufe  there 
will  be  much  more  Acid  to  weaken.  This  White 
ought  to  be  well  walked,  in  order  to  free  it  from 
any  remainder  of  acidity ; and  it  fkould  be  kept  in 
a bottle  well  flopped,  becaufe  the  accefs  of  the  air 
makes  it  turn  brown,  and  if  any  of  the  Acid  be 
left  it  will  turn  it  yellow. 

A folution  of  Bifmuth  prepared  with  the  proper 
quantity  of  Aqua  Fortis , that  is,  with  two  parts  of 
the  Acid  to  one  of  the  femi-metal,  concretes  into 
little  cryflals  almoft  as  foon  as  made. 

Aqua  Fortis  not  only  a£ts  on  Bifmuth  when  fe- 
parated  from  its  ore,  and  reduced  to  a Regulus, 
but  attacks  it  even  in  its  ore,  and  likewife  diffolves 
at  the  fame  time  fome  portion  of  the  ore  itfelf. 
With  this  folution  of  the  ore  of  Bifmuth  Mr.  Hellot 
makes  a very  curious  Sympathetic  Ink,  differing 
from  all  that  were  known  before. 

E 2 
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Mr.  Hellot  prepares  the  liquor  in  the  following' 
manner  : <c  He  bruifes  the  ore  of  Bifmuth  to  a 
<c  coarfe  powder.  On  two  ounces  of  this  powder 
t{  he  pours  a mixture  of  five  ounces  of  common 
fc  water  with  five  ounces  of  Aqua  Fortis.  He  does 
“ not  heat  the  velfel  till  the  firft  ebullitions  are 
“ over.  He  then  fets  it  in  a gentle  fand-heat,  and 
cc  lets  it  digeft  there  till  he  fees  no  more  air-bubbles 
“ rife.  When  none  appear  in  this  heat,  he  increafes 
“ it  lo  as  to,  make  the  lolvent  boil  fiightly  for  a 
“ full  quarter  of  an  hour.  It  takes  up  a tinfture. 
<c  nearly  of  the  colour  of  brown  beer.  The  ore 
Cf  that  gives  the  Aqua  Fortis  this  colour  is  the  belt. 
ic  He  then  lets  the  folution  cool,  laying  the  matrals 
“ on  its  fide,  that  he  may  decant  the  liquor  more 
fc  conveniently  when  all  is  precipitated  that  is  not 
tc  taken  up  by  the  folvent. 

“ The  fecond  velfel,  into  which  the  liquor  is  firft 
tc  decanted,  he  alfo  lays  declining,  that  a new  pre- 
“ cipitation  of  the  undilfolved  matters  may  be  ob- 
tc  tained ; after  which  he  pours  the  liquor  into  a 
cc  third  velfel.  This  liquor  muft  not  be  filtered,  if 
ic  you  would  have  the  reft  of  the  procefs  fucceed 
u perfedUy  ■,  becaufe  the  Aqua  Fortis  would  dilfolve 
<£  fome  of  the  paper,  and  that  would  fpoil  the  co- 
“ lour  of  your  liquor. 

“ When  this  folution,  which  Mr.  Hellot  calls  the 
<f  Impregnation , is  thoroughly  clarified  by  being 
cc  decanted  three  or  four  times,  he.  puts  it  into  a 

glafs  bafon  with  two  ounces  of  very  pure  S‘ea- 
cc  fait.  The  fine  white  fait  made  by  the  fun  fuc- 
<c  ceeded  bell  with  Mr.  Hellot.  If  that  cannot  be 
cc  had,  common  bay-falt>  purified  by  iolution,  fil- 
<f  tration,  and  cryftallization,  may  be  ufed  inftead 
cf  of  it.  But  as  it  is  rare  to* meet  with  any  ot  the 
cc  fort  that  is  not  a little  tainted  with  iron,  the 
tc  white /bay-falt  is  to  be  preferred.  The  glafs 
“ bafon  he  fets  in  a gentle  fand-heat,  and  keeps  it 
c “ there 
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“ there  till  the  mixture  be  reduced  by  evaporation 
£C  to  an  almoft  dry  faline  mals. 

“ If  you  defire  to  fave  the  Aqua  Regis , the  Im- 
£c  pregnation  muft  be  put  into  a retort,  and  diftilled 
<c  with  the  gentle  heat  of  a fand-bath.  But  there 
tc  is  an  iacdnvenience,  as  Mr.  Hellot  obferves,  in 
<£  employing  a retort;  which  is,  that,  as  the  faline 
“ mafs  cannot  be  ftirred  while  it  coagulates  in  the 
<c  retort,  it  is  reduced  to  a compa£t  cake  of  co- 
<c  loured  Salt,  which  prefents  but  one  fingle  fur- 
<£  face  to  the  water  in  which  it  mud  be  diiTolved ; 
<£  fo  that  the  difiolution  thereof  takes  up  fome- 
<c  times  no  lefs  than  five  or  fix  days.  In  the  ba- 
£c  fon,  on  the  contrary,  the  faline  mafs  is  eafily 
££  brought  to  a granulated  Salt,  by  ftirring  it  with 
ic  a glals  rod  ; and,  when  thus  granulated,  it  has 
£C  a great  deal  more  furface  ; it  diflolves  more  ea- 
C£  fily,  and  yields  its  tincture  to  water  in  four 
£C  hours  time.  Indeed  one  is  more  expofed  to  the 
££  vapours  of  the  folvent,  which  would  be  dan- 
<c  gerous,  if  die  operation  were  to  be  often  per- 

formed,  without  proper  precautions. 

££  When  the  bafon,  or  little  veffel,  containing  the 
tc  mixture  of  the  Impregnation  and  Sea-falt  is  heat- 
tc  ed,  the  liquor,  which  was  of  an  orange-coloured 
££  red,  becomes  a crimfon  red ; and,  when  all  the 
££  phlegm  of  the  folvent  is  evaporated,  it  acquires 
<£  a beautiful  emerald  colour.  By  degrees  it 
££  thickens,  and  acquires  the  colour  of  a mafs  of 
f£  Verdegris.  It  mud;  then  be  carefully  ftirred  with 
££  the  glafs  rod,  in  order  to  granulate  the  Salt, 
<£  which  muft  not  be  kept  over  the  fire  till  it  be 
££  perfectly  dry  ; becaufe  you  run  a rifk  of  lofing 
££  irrecoverably  the  colour  you  are  feeking.  You 
££  may  be  fure  you  have  loft  it,  if  by  too  much 
££  heat  the  Salt  that  was  of  a green  colour  become 
££  of  a dirty  yellow.  If  it  be  once  brought  to  this 
ic  ftate,  it  will  continue  without  changing  when 

E 3 <c  cold  : 
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fc  cold  : but  if  care  be  taken  to  remove  it  from  the 
ft  fire  while  it  is  ftill  green,  you  will  fee  it  gradu- 
ic  ally  grow  pale,  and  become  of  a beautiful  rofe 

colour  as  it  cools. 

c<r  Mr.  Hellot  removes  it  from  this  veffel,  and 
st  throws  it  into  another  containing  diftilled  rain- 
<c  water : and  this  fecond  veffel  he  keeps  in  gentle 
iC  digeftion  till  he  obferves  that  the  powder  which 
(c  falls  to  the  bottom  is  perfectly  white.  If,  after 
<c  three  or  four  hours  digefting,  this  powder  ftill 
• c continues  tinged  with  a rofe  colour,  it  is  a proof 
“ that  water  enough  was  not  added  to  diffolve  all 
fc  the  Salt  impregnated  with  the  tindture  of  the  lo- 
tc  lution.  In  this  cafe,  the  firft  tinged  liquor  muff 
<c  be  poured  off,  and  frefh  water  added,  in  propor- 
<c  tion  to  the  quantity  of  tinged  Salt,  that  is  fup- 
“ pofed  to  remain  mixed  with  the  precipitate. 

" When  the  ore  is  pure,  and  doth  not  contain  a 
cc  great  deal  of  fufible  {tone,  commonly  called 
sc  Fluor  or  Quartz,  an  ounce  of  it  generally  yields 
<f  tindture  enough  for  eight  or  nine  ounces  of  wa- 
tc  ter,  and  the  liquor  is  of  a beautiful  colour,  like 
cc  that  of  the  lilach  or  pipe-tree  bloffom.  In  order 
cc  to  prove  the  effedt  of  this  tindture,  you  muff 
cc  write  with  this  lilach -coloured  liquor  on  good 
cc  well-gummed  paper,  that  does  not  fink  : or  you 
£c  may  ufe  it  to  fhade  the  leaves  of  fome  tree  or 
<c  plant,  having  firft  drawn  the  outlines  thereof 
f<  lightly,  with  China-ink  or  with  a black-lead 
<c  pencil.  Let  this  coloured  drawing,  or  writing, 
cc  dry  in  a warm  air.  You  will  perceive  no  colour 
fc  while  it  is  cold  ; but,  if  it  be  gently  warmed 
cc  before  the  fire,  you  will  fee  the  writing,  or  the 
<f  drawing,  gradually  acquire  a blue  or  greenifh- 
“ blue^colour,  which  is  vifible  as  long  as  the  paper 

continues  a little  warm,  and  difappears  entirely 
^ when  it  cools.” 

The  Angularity  of  this  fympathetic  ink  confifts 
jn  its  property  of  difappearing  entirely  and  becom- 
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ing  invifible,  though  it  be  not  touched  with  any 
thing  whatever  : and  this  diftinguifhes  it  from  ail 
others  ; which,  when  once  rendered  vifible  by  the 
application  of  proper  means,  do  not  again  difap- 
pear,  or  at  lealt  not  without  touching  the  ftrokes 
on  the  paper  with  lome  other  liquor. 

Mr.  Hellot  made  a vail  variety  of  experiments 
on  this  fubjefl,  and  gave  his  fympathetic  ink  fuc- 
ce/iively  the  properties  of  all  others  that  are  known. 

It  follows  from  Mr.  Hellot’s  experiments  that  it 
is  the  Acid  of  Sea-falt  which  makes  this  fali ntmagma 
of  a green  colour  while  it  is  hot ; that  without  this 
Acid  the  faline  matter  continues  red  ; and  that  the 
folution  of  Bifmuth-ore  in  Aqua  Fortis  may  there- 
fore ferve  as  a touchflone,  to  difcover  whether  or 
no  any  unknown  Salt  under  examination  contains 
Sea-falt,  or  a portion  of  the  Marine  Acid. 

He  alfo  proves,  in  the  Memoirs  he  hath  given  in 
on  this  fubjefl,  that  the  Nitrous  Acid  is  the  true 
folvent  of  thofe  ores  of  Bifmuth  which  contain 
moreover  Smalt  and  Arfenic.  That  Acid  diffolves 
ail  the  metallic  and  colouring  matters  contained  in 
thofe  ores,  lparing  nothing  but  the  fulphureous 
and  arfenical  portion,  the  greateft  part  of  which  re- 
mains precipitated ; and  from  this  colouring  matter 
the  fympathetic  ink  derives  its  virtue. 

Under  the  head  of  Arfenic  we  fhall  fpeak  more 
amply  of  this  matter  in  Cobalt,  or  the  ore  of  Arfe- 
nic, that  gives  a blue  colour  to  the  fand  with  which 
it  is  vitrified. 

I he  Vitriolic  Acid  doth  not,  properly  fpeaking, 
diflblve  Bifmuth.  If  to  one  part  and  an  half  of 
this  femi-metal  you  add  one  part  of  Oil  of  Vitriol ; 
didill  the  whole  to  drynefs  ; and  then  lixiviate 
with  water  what  remains  in  the  retort;  the  li- 
quor you  obtain  by  this  means  will  be  of  a redilh 
yellow  colour,  but  will  let  nothing  fall  when  mixed 
with  an  Alkali  : and  this  fhews  that  the  Vitriolic 
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Acid  a6ts  only  upon  the  inflammable  part  of  Bif. 
muth,  and  doth  not  diffolve  its  metallic  earth. 

It  diflolves  the  ore  of  Bifmuth  more  perceptibly 
than  Bifmuth  itfelf ; becaufe  the  ore  contains,  be- 
Tides  the  reguline  part,  an  arfenical  matter,  and  a 
coloured  matter,  over  which  perhaps  it  hath  more 
power. 

The  Acid  of  Sea- fait  attacks  and  diflfolves  Bif- 
muth in  Tome  fmall  meafure,  but  flowly  and  with 
difficulty.  That  this  Acid  diflfolves  a portion  of 
our  femi-metal  may  be  proved,  by  mixing  a Fixed 
or  Volatile  Alkali  with  Spirit  of  Salt  in  which  Bif- 
muth hath  lain  Tome  time  digefting  •,  for  then  a 
precipitate  falls. 

But,  though  the  Marine  Acid  be  capable  of  dif- 
folving  Bifmuth,  it  doth  not  follow  that  it  hath  a 
greater  affinity  than  the  Nitrous  Acid  with  this  me- 
tallic fubffcance,  as  Tome  Chymifts  have  thought ; 
who  imagined  that,  in  the  precipitation  of  the  Ma- 
giftery  of  Bifmuth  by  a folution  of  Sea-falt,  the 
Acid  of  that  Salt  quits  its  bafis  to  unite  with  the 
Bifmuth  which  it  precipitates,  as  is  the  cafe  in  the 
precipitations  of  Lead  and  of  Silver  by  the  fame 
Salt,  and  that  it  forms,  on  this  occafion,  a B'tjmu - 
thum  corneum. 

On  this  fubjefl  Mr.  Pott  obferved,  1.  that,  when 
only  a fmall  quantity  of  the  folution  of  Sea-falt  is 
mixed  with  the  folution  of  Bifmuth  in  the  Nitrous 
Acid,  no  precipitate  is  formed  : now  it  is  certain 
that  when  the  fmallefl:  quantity  whatever  of  Sea-falt 
is  mixed  with  the  folution  either  of  Lead  or  of  Sil- 
ver, a precipitate  is  immediately  depofited, . in  a 
quantity  proportioned  to  that  of  the  Salt  ufed. 

2.  Mr.  Pott,  having  examined  the  precipitate 
of  Biknuth  thrown  down  by  a folution  of  Sea-falt, 
found  it  not  to  have  the  properties  of  a metallic 
fubftance  rendered  horny : on  the  contrary,  that 
precipitate  being  expofed  to  a very  violent  fire  ap- 
peared refra&ory,  and  could  not  be  melted. 

* ‘ ' CHAP, 
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C H A P.  Ill, 
Of  Zinc. 


PROCESS  I. 


A?  extract  Zinc  from  its  Ore , or  Calamine . 
A-KE  eight  parts  of  Calamine  reduced  to  a 


powder^  mix  this  powder  accurately  with 
one  part  of  fine  charcoal-duft,  previoufly  calcined 
in  a crucible  to  free  it  from  all  moifture  : put  this 
mixture  into  a done  retort  coated  with  lute,  leaving 
a third  part  of  it  empty ; fet  your  retort  in  a rever- 
beratory furnace,  capable  of  giving  a very  fierce 
heat.  To  the  retort  apply  a receiver,  with  a little 
water  in  it.  Kindle  the  fire,  and  raife  it  by  degrees 
till  the  heat  be  ftrong  enough  to  melt  copper.  With 
this  degree  of  fire  the  Zinc  being  metallized  will 
feparate  from  the  mixture,  and  fublime  into  the 
peck  of  the  retort,  in  the  form  of  metallic  drops. 
Break  the  retort  when  it  is  cold,  and  colled  the 


The  procefs  here  given  for  fmelting  Zinc  out  of 
Calamine  is  taken  from  the  Memoirs  of  the  Aca- 
demy of  Sciences  at  Berlin.  The  author  of  it  is 
Mr.  Marggraff,  a fkilful  Chymift,  whom  we  have 
already  had  occafion  to  mention  under  the  article  of 
Phofphorus. 

Till  this  procefs  was  publifhed,  we  knew  no 
method  of  obtaining  pure  Zinc  diredly  from  the 
Tapis  Calaminaris . 


Zinc. 


O B SER  RATIONS. 
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Mod  of  the  Zinc  we  have  comes  from  an  ore  of 
difficult  fufion  that  is  worked  at  Collar,  and  yields, 
at  one  and  the  fame  time,  Lead,  Zinc,  and  another 
metallic  matter  called  Cadmia  Fornacum,  which  alfo 
contains  much  Zinc,  as  we  ffiall  afterwards  fee. 

The  furnace  ufed  for  fmelting  this  ore  is  clofed 
on  its  fore-fide  with  thin  plates  or  tables  of  done, 
not  above  an  inch  thick.  This  done  is  greyiffi, 
and  bears  a violent  fire. 

In  this  furnace  the  ore  is  melted  amidd  charcoal, 
by  the  help  of  bellows.  Each  melting  takes  twelve 
hours,  during  which  time  the  Zinc  flowing  with 
the  Lead  is  refolved  into  flowers  and  vapours, 
great  part  of  which  adheres  to  the  fides  of  the  fur- 
nace in  the  form  of  a very  hard  crud  of  earth. 
The  workmen  take  care  to  remove  this  crud  from 
time  to  time  ; for  it  would  otherwife  grow  fo  thick 
at  lad  as  to  leflen  the  cavity  of  the  furnace  very 
confiderably. 

There  adheres  moreover  to  the  fore-part  of  the 
furnace,  which  is  formed,  as  we  faid  before,  of 
thin  plates  of  done,  a metallic  matter,  which  is  the 
Zinc,  and  is  carefully  colledted  at  the  end  of  each 
melting,  by  removing  from  this  part  all  the  live 
coals.  A quantity  of  lmall-coal  is  laid  unlighted 
at  the  bottom  ; and  on  this  fmali-coal,  by  driking 
the  done  plates  gently  with  a hammer,  the  Zinc  is 
made  to  fall  out  of  the  other  matter,  known  by  the 
Latin  name  of  Cadmia  Fornacum , among  which  it 
appears  fixed  in  a radiated  form.  T o this  other 
matter  we  may  properly  enough  give  the  name  of 
Furnace-Calamine . The  Zinc  falls  in  the  form  of 
a melted  metal,  all  on  fire,  and  in  a bright  flame. 
It  would  foon  be  entirely  burnt  and  reduced  to 
flowers,  as  we  ffiall  fee,  if  it  were  not  extinguilhed, 
and  eafily  cooled  and  fixed,  by  being  hid  under  the 
unlighted  fmall-coal  placed  below  on  purpofe  to 
receive  it. 


The 
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The  Zinc  adheres  to  the  fore-part  of  the  furnace 
preferably  to  any  other,  becaufe  that  being  the 
thinned;  is  therefore  the  cooled; : and,  in  order  fur- 
ther to  promote  its  fixing  on  this  part,  they  take 
care  to  keep  the  thin  ftone  plates  cool  during  the 
operation,  by  throwing  water  on  them. 

Hence 'it  appears  that  Zinc  is  not  extracted  from 
its  ore  by  fufion  and  the  precipitation  of  a Regulus, 
like  other  metallic  lubftances.  This  is  owing  to 
the  great  volatility  of  our  femi-metal,  which  cannot, 
without  fubliming,  bear  the  degree  of  fire  neceflary 
to  melt  its  ore.  It  is  at  the  fame  time  fo  combuf- 
tible,  that  a great  part  of  it  rifes  in  flowers  which 
have  not  the  metalline  form. 

Mr.  MarggrafF  provides  againfl;  thefe  inconve- 
niences by  working  the  ore  of  Zinc  in  clofe  veflels. 
By  this  means  he  prevents  the  Zinc  from  taking 
fire,  and  being;  converted  into  flowers  ; fo  that  it 
fublimes  in  its  metalline  form.  The  water  in  the 
recipient  ferves  to  receive  and  cool  the  drops  of 
Zinc  that  may  be  forced  quite  over  the  helm.  As 
the  operation  requires  a mod;  violent  fire,  thefe 
drops  mull  needs  iflfue  exceeding  hot,  and,  without 
this  precaution,  break  the  recipient. 

Mr.  MarggrafF  by  the  fame  procefs  extracted  Zinc 
out  of  the  Furnace-Calamine  procured  from  ores 
containing  Zinc ; from  Tutty,  which  is  a fort  of 
furnace-calamine ; from  the  flowers  and  from  the 
calx  of  Zinc  ; and  from  the  precipitate  of  White 
Vitriol:  all  of  them  matters  known  to  be  Zinc, 
that  wanted  nothing  but  the  phlogifton  to  give  it  a 
femi-metalline  form,  and  from  which  neverthelefs 
nobody  could  ever  before  him  procure  any  Zinc. 

Mr.  MarggrafF  obierves,  that  the  Zinc  ob- 
tained by  his  procefs  bears  being  flatted  under  the 
hammer  into  pretty  thin  plates  3 which  the  common 
£inc  will  /upt  do.  The  caufe  of  this  probably  is", 

that 
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that  the  Zinc  obtained  by  his  method  is  more  in- 
timately combined  with  the  phlogifton,  and  con- 
tains a greater  quantity  thereof,  than  that  which  is 
procured  in  the  ordinary  way. 

— ■ ^■■rggaearrm-i  ■ 


PROCESS  II. 

To  jublime  Zinc  into  Flowers. 

TAKE  a very  deep,  large  crucible : place  it 
in  a furnace,  fo  that  it  may  hand  inclining 
in  an  angle  of  forty-five  degrees  nearly.  Throw 
fome  Zinc  into  it,  and  kindle  a fire  in  the  furnace 
feme  what  ftronger  than  would  be  neceffary  to  keep 
Lead  in  fufion.  The  Zinc  will  melt.  Stir  it  with 
an  iron  wire,  and  there  will  appear  on  its  furface  a 
very  bright  white  flame  : two  inches  above  this 
flame  a thick  finoke  will  be  formed,  and  with  this 
fmoke  exceeding  white  Flowers  will  rife,  and  re- 
main fome  time  adhering  to  the  fides  of  the  cruci- 
ble, in  the  form  of  a very  fine  light  down.  When 
the  flame  flackens,  ftir  your  melted  matter  again 
with  the  iron  wire:  you  will  fee  the  flame  renewed, 
and  the  Flowers  begin  again  to  appear  in  greater 
abundance.  Go  on  thus  till  you  obferve  that  the 
matter  will  not  flame,  nor  any  more  flowers  rife. 

. OBSERVATIONS . 

Zinc  takes  fire  very  eafily  as  foon  as  it  is  affe&ed 
by  a certain  degree  of  heat ; which,  proves  that  in 
the  compofition  of  this  femi-metal  there  is  very 
much  phlogifton,  united  but  flightly  with  its  me- 
tallic earth.  The  Flowers  into  which  Zinc  re- 
folvcs,  during  its  combuftion,  are  of  a perfe&ly 
lingular  nature,  and  differ  greatly  from  all  the 
other  produdtions  obtainable  out  of  metallic  fub- 
ftances. 


They 
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They  may  be  confidered  as  the  very  calx  of  Zinc, 
or  its  metallic  earth  robbed  of  its  phlogifton,  and 
fublimed  during  the  combuftion  of  this  lemi-metal, 
being  probablv  carried  up  by  the  phlogifton  in  fly- 
ing off.  For  thefe -Flowers,  when  once  fub limed,* 
are  afterwards  exceedingly  fixed  : they  iuftain  the 
greateft  violence  of  fire  without  riling,  and  are 
converted  by  it  into  a fort  of  glafs. 

None  of  the  methods  hitherto  employed,  for  re- 
ftorino-  to  the  Flowers  of  Zinc  their  metalline  firm, 
have  ever  fucceeded.  When  treated  like  other 
metalline  calxes  in  a crucible,  with  every  kind  of 
inflammable  matter,  and  different  forts  of  reducing 
fluxes,  they  never  can  be  re-metallized : they  only 
melt  with  the  flux,  and  produce  a kind  of  Glafs. 

Mr.  Marggraff  indeed,  as  mentioned  before,  ob- 
tained Zinc  from  thefe  Flowers,  by  treating  them 

as  he  did  Calamine  in  a retort  with  charcoal-dull : 
# 

but"as  the  Flowers  often  carry  up  with  them  little 
particles  of  undecompofed  Zinc,  there  Hill  remains 
fome  doubt  concerning  the  reduiftion  of  thefe 
Flowers,  even  by  this  method. 

If  the  crucible,  into  which  you  put  the  Zinc  to 
be  converted  into  Flowers,  inftead  of  being  left 
open,  as  directed,  be  covered  with  another  cruci- 
ble inverted,  the  two  veffels  luted  together,  placed 
in  a melting  furnace,  and  a flrong  fire  immediately 
kindled  and  kept  up  for  about  half  an  hour ; you 
will  find,  when  the  vefiels  are  cold,  that  all  the 
Zinc  hath  left  the  lower  crucible,  and  is  fublimed 
into  the  upper  one,  in  its » metalline  form,  with- 
out buffering  any  decompofition.  This  experiment 
proves  that  Zinc,  to  be  converted  into-Flowers,  muft 
necefiarily  be  fet  on  fire  and  burnt.  As  it  cannot 
burn  m clofe  vefiels,  any  more  than  other  combuf- 
tible  bodies,  and  as  it  is  volatile,  it  fublimes  without 
buffering  any  decompofition.  Regulus  of  Antimony 
and  Bifmuth  may  be  fublimed  in  the  fame  manner  ; 

3 but 
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but  not  fo  eafily  as  Zinc,  which  is  ftill  more  vola-' 
tile  than  thofe  ocher  femi-metals. 

It  is  neceflfary  to  ftir  the  Zinc  in  fufion  from  time 
to  time  with  an  iron  wire,  when  you  intend  to  con- 
vert it  into  Flowers  : for  there  forms  on  its  furface 
a grey  cruft  that  obftrutts  its  deflagration,  and  be- 
neath which  it  is  gradually  converted  into  a clotted 
calx.  In  order,  therefore,  to  promote  the  rifingof 
the  Flowers,  care  muft  be  taken  to  break  this  cruft, 
as  oft  as  it  begins  to  form.  On  this  there  immedi- 
ately appears  a very  bright  white  flame  : two  inches 
above  the  flame  is  feen  a thick  fmoke,  and  with  this 
fmoke  very  white  Flowers  rife,  that  continue  fome 
time  adhering  to  the  inflde  of  the  crucible,  in  the 
form  of  a fine  down. 

M.  Malouin,  who,  in  fundry  Memoirs  on  Zinc, 
hath  endeavoured  to  difcover  what  refemblance 
there  is  between  this  femi-metal  and  Tin,  tried  to 
calcine  Zinc  in  the  fame  manner  as  Tin  ; but  found 
it  fomewhat  more  difficult.  Zinc,  while  it  is  not  in 
fufion,  doth  not  calcine  ; but  it  begins  to  turn  to  a 
calx  the  moment  it  begins  to  melt.  M.  Malouin, 
having  repeated  the  fufion  of  Zinc  a great  number 
of  times,  by  that  means  colledled  at  laft  a quan- 
tity of  the  calx  of  this  femi-metal,  refembling  other 
metalline  calxes.  This  calx  of  Zinc  he  melted  in 
a crucible  with  animal  fat ; whereby  the  calx  was 
remetallized,  and  reduced  to  Zinc.  There  is  great 
reafon  to  believe  that  the  calx  of  Zinc  made  by 
this  method  is  not  fo  much  burnt  as  the  Flowers, 
and  that  it  ftill  contains  a portion  of  phlogifton. 


PRO- 
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PROCESS  in.  ' 

Po  combine  Zinc  with  Copper.  Brajs . Prince  s 

Metal , &c. 

POUND  one  part  and  an  half  of  Calamine, 
and  an  equal  quantity  of  charcoal : mingle 
thele  two  powders  together,  and  moiften  them  with 
a little  water.  Put  this  mixture  into  a large  cruci- 
ble, or  fome  other  earthen  veffel  that  will  bear  a 
melting  heat.  Amongft  and  over  this  mixture  put 
one  part  of  very  pure  Copper  in  thin  plates,  and  then 
put  frefh  charcoal-duft  over  all : cover  the  crucible; 
let  it  in  a melting  furnace ; put  coals  all  round  it, 
and  let  them  kindle  gradually.  Raife  the  fire  fo  as 
to  make  the  crucible  very  red-hot.  When  you 
obferve  that  the  flame  hath  acquired  a purple  or 
blueifh-green  colour,  uncover  the  crucible,  and 
dip  into  it  an  iron  wire,  to  examine  whether  or  no 
the  copper  be  in  fufion  under  the  charcoal-duft.  If 
you  find  it  is,  moderate  the  force  of  the  fire  a little, 
and.  let  your  crucible  remain  in  the  furnace  for  a 
few  minutes.  Then  take  it  out  and  let  it  cool : 
you  will  find  your  Copper  of  a gold  colour,  in- 
creafed  in  weight  a fourth,  or  perhaps  a third  part, 
and  yet  very  malleable. 

0 BS  ER  VAT  10  NS. 

The  Lapis  Calaminaris  is  not  the  only  fubftance 
with  which  Copper  may  be  converted  into  Brafs : 
all  other  ores  containing  Zinc,  the  Furnace-Cala- 
mine that  fublimes  where  fuch  ores  are  worked, 
Tutty,  Zinc  in  fubftance,  may  be  fubftituted  for  it, 
and,  like  it,  will  make  very  fine  Brafs ; but,  in  order 
to  fucceed,  fundry  precautions  are  neceflary,  which 
we  (hall  now  lay  before  you. 

^ This  procefs  is  a fort  of  cementation : for  the 
Calamine  doth  not  melt;  only  the  Zinc  is  converted 
, f . into 
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into  vapours,  and  then  combines  with  the  Copper,* 
On  this  the  fuccefs  of  the  operation  partly  depends, 
as  it  is  the  means  of  the  Copper’s  preferving  its 
purity  and  malleability ; becaufe  the  other  metallic 
fubftarices  that  may  be  united  with  the  ore  of  Zinc, 
or  with  the  Zinc  itfelf,  not  having  the  fame  volati- 
lity, cannot  be  reduced  to  vapours.  If  you  are 
apprifed  that  the  Calamine,  or  other  ore  of  Zinc 
ufed  on  this  occafion,  is  contaminated  with  a mix- 
ture of  any  other  metallic  matter,  you  muft  mingle 
luting  earth  with  the  charcoal -dull  and  the  matter 
containing  the  Zinc ; make  it  into  ftiff  pafte  with 
water ; of  this  make  a bed  at  the  bottom  of  your 
crucible,  and  ram  it  hard  down  ; lay  the  Copper 
plates  thereon,  cover  them  with  charcoal-duft,  and 
then  proceed  as  before.  By  this  means  when  the 
Copper  melts  it  cannot  fall  to  the  bottom  of  the 
crucible,  nor  mix  with  the  ore ; but  is  borne  up  by 
the  mixture,  and  cannot  combine  with  any  -thing 
but  the  Zinc,  that-rifes  in  vapours,  and,  palling 
through  the  lute,  fixes  in  the  copper. 

Lapis  Calaminaris , or  other  ore  of  Zinc,  may 
. alfo  be  purified  before  it  be  ufed  for  making  Brafs ; 
efpecially  if  adulterated  with  Lead  ore,  which  is 
often  the  cafe.  For  this  purpofe  the  ore  muft  be 
roafted  in  a fire  ftrong  enough  to  give  a fmall  de- 
gree of  fufion  to  the  leaden  matter ; which  will 
thereby  be  reduced  into  larger,  heavier,  and  tougher 
mafies.  The  moft  fubtile  particles  are  difilpated 
in  the  torrefaiftion,  together  with  fome  of  the  Cala- 
mine. The  Calamine,  on  the  contrary,  is  by  roafting 
made  more  tender,  lighter,  and  much  more  friable. 
When  it  is  in  this  condition,  put  it  into  a wafhing 
tray  or  van ; dip  the  tray  in  a veil'd  full  of  water, 
and  bruife  the  matter  it  contains.  The  water  will 
carry  off*  the  lighted:  powder,  which  is  the  Calamine, 
and  leave  nothing  at  the  bottom  of  the  tray  but  the 
heavieft  fubftance  ; that  is,  the  leaden  matter,  which 
* is 
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is  to  be  reje&ed  as  ufelefs.  The  powder  of  the 
Calamine  will  fettle  at  the  bottom  of  the  veffel, 
where,  after  pouring  off  the  water,  it  may  be  found, 
and  ufed  as  above  directed. 

In  this  operation  the  charcoal-duff  ferves  to 
prevent  both  the  Copper  and  the  Zinc  from  being 
calcined  : and  for  this  reafon,  when  you  work  on  a 
great  quantity  of  materials  at  once,  it  is  not  ne- 
ceffary to  ufe  fomuch  charcoal-duff,  in  proportion, 
as  when  you  work  but  on  a fmall  quantity;  becaufe, 
the  greater  the  mafs  of  metal,  the  lefs  eafily  will  it. 
calcine. 

Though  the  Copper  melts  in  this  operation,  yet 
it  is  far  from  being  neceffary  to  apply  l'uch  a ffrong 
fire  as  Copper  ufually  requires  to  melt  it : for  the 
acceflion  of  the  Zinc,  on  this  occafion,  communi- 
cates to  it  a great  degree  of  fufibility.  The  increafe 
of  its  weight  is  alfo  owing  to  the  quantity  of  Zinc 
combined  with  it.  Copper  acquires  ftili  another 
advantage  by  its  affociation  with  this  femi -metal ; 
for  it  remains  longer  in  the  fire  without  calcining. 

Brafs  well  prepared  ought  to  be  malleable  when 
cold.  But  in  whatever  manner  it  be  made,  and 
whatever  proportion  of  Zinc  there  be  in  it,  it  is 
conftantly  found  quite  unmalleable  when  red-hot. 

Brafs  melted  in  a crucible,  with  a fierce  heat, 
takes  fire  almoft  like  Zinc,  and  from  its  furface 
many  white  flowers  afcend,  dancing  about  in  flakes 
like  the  flowers  of  Zinc.  They  are  indeed  the 
flowers  of  Zinc,  and  the  flame  of  Brafs  urged  by  a 
ffrong  fire  is  no  other  than  the  flame  of  the  Zinc  that 
is  united  with  the  Copper,  and  at  that  time  burns. 
If  Brafs  be  thus  kept  long  in  fufion  it  will  lofe  al- 
moft all  the  Zinc  it  contains.  It  will  alfo  lofe  much 
of  its  weight,  and  its  colour  will  be  nearly  that  of; 
Copper.  It  is  therefore  neceffary,  towards  per- 
forming this  operation  aright,  to  feize  the  me  ment 
when  the  Copper  is  fufficiently  impregnated  with 
Vol.  II,  F Zinc, 
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Zinc,  when  it  hath  acquired  the  moll  weight  and 
the  fineft  colour,  with  the  lead:  detriment  to  its  duc- 
tility, that  is  poffible,  and  that  inftant  to  put  out  the 
fire ; becaufe,  if  the  Copper  be  left  longer  in  fufion, 
it  will  only  lofe  the  Zinc  already  united  with  it. 
Skill  acquired  by  much  practice,  and  an  acquaint- 
ance with  the  particular  Calamine  employed,  are 
necefifary  to  guide  the  Artift  furely  through  this 
operation ; for  there  are  very  confiderable  differences 
between  the  fundry  ores  of  Zinc.  Some  of  them 
contain  Lead,  as  was  faid  above,  and  in  others  there 
is  Iron.  When  thefe  heterogeneous  metals  come  to 
be  mixed  with  the  Copper,  they  do  indeed  augment 
its  weight,  but  they  render  it  at  the  fame  time  pale; 
and  make  it  very  harlh.  Some  Calamines  require 
to  be  roafted  before  they  can  be  ufed  for  this  pur- 
pofe,  and  in  the  torrefaction  emit  vapours  of  a Vola- 
tile Alkali,  fucceeded  by  vapours  of  a Sulphureous 
Spirit : others  exhale  no  vapours  while  roafting* 
and  may  be  employed  without  any  antecedent  pre- 
paration. Thefe  different  qualities  muft  evidently 
produce  great  differences  in  the  operation. 

► Brafs  may  alfo  be  made,  as  Prince’s  metal  and 
other  imitations  of  Gold  are  actually  made,  by  ufing 
Zinc  in  fubftance,  inftead  of  the  ores  that  contain 
it.  But  thefe  compofitions  have  not,  when  cold, 
the  ductility  of  Brals  prepared  with  Lapis  Calami- 
irarisy  becaufe  Zinc  is  feldom  pure,  or  free  from  a 
mixture  of  Lead.  Perhaps  alfo.the  different  man- 
ner in  which  the  Zinc  unites  with  the  Copper  may 
contribute  to  this  variation. 

To  obviate  this  inconvenience,  the  Zinc  muft  be 
refined  from  all  alloy  of  Lead.  The  property  of 
being  indiffoluble  by  Sulphur,  which  this  femi-metal 
poffelfes,  points  out  a very  practicable  method  of 
doing  itr.  The  Zinc  muft  be  melted  in  a crucible 
and  ftirred  brifldy  with  a ftrong  iron  wire,  while 
tallow  and  mineral  Sulphur  are  alternately  projected 

upon 
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upon  it;  but  fo  that  the  quantity  of  Sulphur  may 
greatly  exceed  that  of  the  tallow.  If  the  Sulphur 
do  not  burn  entirely  away,  but  form  a kind  of  fco- 
ria  on  the  furface  of  the  Zinc,  it  is  a fign  that  your 
femi-metal  contains  Lead.  In  this  cafe  you  mult 
continue  throwing  in  more  Sulphur,  and  keep  ftir- 
ring  the  Zinc  inceflfantly,  till  you  perceive  that  the 
Sulphur  ceafes  to  unite  any  more  with  a metallic 
fubftance,but  burns  freely  on  the  furface  of  the  Zinc. 
The  femi-metal  is  then  refined ; becaufe  the  Sul- 
phur, which  cannot  diffolve  it,  unites  very  readily 
with  the  Lead,  or  other  metallic  fubftance,  con- 
tained in  it. 

If  Zinc  thus  refined  be  mixed  with  pure  Copper, 
in  the  proportion  of  a fourth  or  a third  part,  and 
the  mixture  be  kept  in  fufion  and  conftantly  ftirring 
for  fome  time,  the  Brafs  produced  will  be  as  dti&ile, 
when  cold,  as  that  made  by  cementation  with  the 
Lapis  Calaminaris . 

With  regard  to  Prince’s  metal,  and  other  imi- 
tations of  Gold,  they  are  made  either  with  Copper 
or  Brafs  re-combined  with  more  Zinc.  As  it  is  ne- 
ceffary,  for  giving  them  a fine  golden  colour,  to 
mix  with  them  other  proportions  of  Zinc  than  that 
required  to  make  Brafs  only,  they  are  generally 
much  lefs  du&ile.  _ In  1725,  M.  Geoffroy  gave 
a Memoir  on  this  fubjeft,  in  which  he  examined 
the  effects  of  incorporating  both  Copper  and  Brafs 
with  Zinc,  from  a fmall  to  a very  large  quantity. 


PROCESS  IV. 

Zinc  diffclved  in  the  Mineral  Acids . 

WEAKEN  concentrated  Oil  of  Vitriol  by 
mixing  with  it  an  equal  quantity  of  water.  . 
Into  a matrals  put  the  Zinc  you  intend  to  diffolve, 

F % firft- 
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firft  broken  to  fmall  pieces.  Pour  on  it  fix  times 
its  weight  of  the  Vitriolic  Acid,  lowered  as  above 

O 

directed,  and  fet  the  matrafs  in  a fand-bath  gently 
heated.  The  Zinc  will  diffolve  entirely,  without 
any  fediment.  The  Neutral  Metallic  Salt  refulting 
from  this  diffolution  fhoots  into  cryftals,  which  go 
by  the  name  of  White  Vitriol , or  Vitriol  of  Zinc. 

O BSER  VAT  10  NS. 

Though  Zinc  be  foluble  in  all  the  Acids,  and 
when  combined  with  tnofe  Acids  exhibits  fome  un- 
common phenomena,  yetM.  Hellot  is  the  firft  that 
ever  gave  a particular  account  of  what  happens  in 
thofe  di  Ablutions  : fo  that  all  we  have  to  fay  on  this 
head  is  extracted  from  that  Gentleman’s  Memoirs. 
If  a folution  of  Zinc  in  the  Vitriolic  Acid,  pre- 
pared according  to  the  directions  in  the  procefs,  be 
diftilled  from  a retort  placed  in  a fand-bath  with  a 
graduated  . heat,  almoft  half  the  liquor  prefently 
comes  over  in  pure  phlegm.  A fmall  quantity  of 
a Sulphureous  Acid  Spirit  rifes  next.  A greater 
force  of  fire  is  now  requifite  : the  retort  mull  there- 
fore'be  removed  into  a reverberatory,  and  the  diftil- 
lation  continued  with  a naked  fire.  On  the  firft  im- 
preffion  of  this  heat  an  odour  of  Liver  of  Sulphur 
difeovers  itfelf,  which  becomes  (harp  and  fuffocating 
towards  the  end  of  the  diftillation.  In  two  hours 
time  white  vapours  begin  to  appear,  as  in  the  recti- 
fication of  common  Oil  of  Vitriol.  If  the  Receiver 
be  then  fhifted,  you  will  obtain  an  Oil  of  Vitriol, 
in  quantity  about  the  eighteenth  part  of  the  whole 
ufed  in  the  diftillation,  which,  though  fulphureous, 
is  yet  fo  concentrated,  that,  if  a few  drops  thereof 
be  poured  into  a weak  Oil  of  Vitriol,  they  fall  to 
the  bottom  with  as  much  noife  as  if  they  were  ft) 
many  bits  of  red-hot  iron,  and  heat  this  Oil  of 
Vitriol  as  much  as  common  Oil  of  Vitriol  heats 
water. 


At 
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At  the  bottom  of  the  retort  there  remains  a dry, 
\vhite,  crystalline,  faline  mats,  exceeding,  in  weight, 
the  Zinc  that  was  diffolved,  about  a twelfth  part  of 
the  whole  weight  of  the  liquor.  1 he  increafe  of  its 
weight  is  owing  to  a portion  of  the  V ltnohc  Acid 
that  remains  concentrated  in  the  Zinc,  and  could 
not  be  expelled  by  the  fire.  This  portion  of  Acid 
adheres  to  it  moft  tenacioufly  : for,  though  M. 
Hellot  kept  the  retort  containing  it  during  two 
whole  hours  in  fo  violent  a fire  that  the  veffel  began 
to  melt,  the  fmalleft  vapour  did  not  rife  from  it. 

This  faline  Caput  mortuum  is  in  the  form  of 
needles,  much  like  the  Sedative  Salt.  It  is  cauftic, 
grows  confiderably  hot  when  water  is  poured  on  it, 
'and  gives  in  the  air,  but  flowly.  Spirit  of  Wine, 
digefted  with  this  Salt  for  eight  or  ten  days,  acquires 
the  fame  fmell  as  that  which  is  mixed  with  concen- 
trated Oil  of  Vitriol  in  preparing  iEther. 

Zinc  is  diffolved  by  the  Nitrous  and  Marine 
Acids,  much  in  the  fame  manner  as  by  the  Vitriolic  ; 
except  that  the  Marine  Acid  does  not  touch  a black, 
fpungy,  rarefied  matter,  which  it  feparates  from  the 
Zinc.  M.  Hellot  found  upon  trial  that  this  matter 
is  not  Mercury,  and  that  it  cannot  be  reduced  to  a 
metallic  fubftance. 

That  ingenious  Chymift  diftilled  likewife  Solu- 
tions of  Zinc  in  the  Nitrous  and  Marine  Acids. 
There  came  over  at  firft,  as  there  did  from  the  Solu- 
tion made  by  the  Vitriolic  Acid,  an  aqueous,  and 
then  an  acidulated  liquor.  At  laft,  by  exciting  the 
fire  with  great  violence,  towards,  the  end  of  the  dis- 
tillation, he  obtained  a {mall  quantity  of  the  Acid 
that  had  been  employed  in  the  diftolution  : but  the 
Small  portion  of  Acid  thus  obtained  was  exceeding 
ftrong ; and  the  quantity  of  the  Nitrous  much 
more  considerable  than  that  of  the  Marine  Acid. 

A Solution  of  Zinc  in  the  Marine  Acid,  bfeins 
diftilled  to  drynefs,  yields  a Sublimate  on  applying 
tf  violent  heat  to  it. 
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All  the  Acids  diffolve  with  eafe,  not  only  Zinc, 
but  its  Flowers  alfo  ; and  that  nearly  in  the  fame 
quantity,  and  with  almoft  all  the  fame  phenomena. 
Mr.  Hellot,  obferving  that  the  refidues  of  moft  of 
the  folutions  of  Zinc  have  a great  refemblance  with 
its  Flowers,  is  of  opinion  that  this  femi-metal  may 
be  reduced,  by  the  means  of  folvents,  to  the  fame 
ftate  into  which  it  is  brought  by  the  fire  wh  en 
limed  in  Flowers. 


C FI  A P.  IV.  \ 
Of  Arsenic. 


PROCESS  I. 

Sto  extract  Arjenic  from  its  Matrices.  Zafre or  Smalt . 

POWDER  fome  Cobalt,  white  Pyrites,  or 
other  Arfenical  matters.  Put  this  powder 
into  a retort  with  a fhort  wide  neck,  leaving  a full 
third  thereof  empty.  Set  your  retort  in  a reverbe- 
rating furnace  ; lute  on  a receiver ; heat  your  veffel 
by  degrees,  and  increafe  the  fire  till  you  fee  a powder 
fublime  into  the  neck  of  the  retort.  Keep  up  the 
fire  in  this  degree  as  long  as  the  fublimation  conti- 
nues : when  this  begins  to  flacken,  raife  your  fire, 
and  make  it  as  flrong  as  the  veffels  will  bear. 
When  nothing  more  afcends,  let  it  go  out.  On  un- 
luting the  veffels,  you  will  find  in  the  receiver  a little 
Arfenic  in  the  form  of  a fine  light  farina.  The 
neck  of  the  retort  will  be  full  of  white  flowers,  not 
quite  fo  fine,  fome  of  which  will  appear  like  little 
cryftals ; and  if  a good  deal  of  Arfenic  be  fublimed, 
a ponderous  matter,  like  a white,  femi-tranfparent 
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glafs,  wilfabe  found  adhering  to  that  part  of  the 
neck  of  the  retort  which  is  next  its  body. 

OBSERVATIONS. 

u*  ** 

Arsenic  is  a metallic  fubftance  ftill  more  vola- 
tile than  Zinc  ; fo  that  it  cannot  be  feparated  from 
the  matters  with  which  it  is  mixed,  other  wife  than 
by  fublimation.  It  is  proper,  however,  to  take  no- 
tice that  it  is  not  naturally  in  a metallic  form,  and 
that,  properly  {peaking,  the  whole  Sublimate  ob- 
tained from  Cobalt,  as  above  directed,  is  nothing 
but  a metallic  calx,  that  cannot  be  brought  to  the 
form  and  glofs  of  a metal,  till  it  be  worked  up  with 
fatty  matters,  as  we  fhall  lhew  in  its  place. 

This  calx  is  of  a very  lingular  nature,  and  differs 
from  every  other  metallic  calx,  in  that  this  is  volatile, 
and  all  the  reft  extremely  fixed ; even  thofe  procured 
from  the  femi-metals  : for  the  Flowers  of  Zinc, 
which  are  juftly  confidered  as  a calcined  Zinc,  tho’ 
obtained  by  a fort  of  fublimation,  are  not  for  all 
that  of  a volatile  nature,  but  rather  exceedingly 
fixed  ; feeing  they  are  capable  of  fuftaining  the 
moft  violent  fire,  and  melt  inftead  of  fubliming. 
Arfenic,  on  the  contrary,  is  not  only  extracted 
from  its  ore  by  fublimation,  but  when  once  lub- 
limed  continues  to  be  volatile,  and  flies  off  in  va- 
pours as  foon  as  it  is  expofed  even  to  a moderate 
degree  of  heat. 

1 his  metallic  matter,  before  it  is  combined  with 
the  Phlogifton,  is  called  White  Arfenic , or  plain 
Arfenic : it  acquires  the  title  of  Regulus  of  Arfenic 
when  it  is  united  with  the  Phlogifton,  and  glisters 
like  a metal. 

Though  Arfenic  be  volatile,  yet  it  requires  a 
pretty  ftrong  fire  to  feparate  it  from  the  minerals 
containing  it,  efpecially  in  clofe  veffels;  becaufe  it 
adheres  very  clofe  to  earthy  and  verifiable  matters. 
This  adhefion  is  fo  firm,  that,  when  thus  combined, 
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it  is  capable  of  bearing  a melting  heat,  and  vitrifies 
with  metallic  calxes,  and  other  fufible  matters.  On 
this  account  it  is  impoffibleto  extradt  from  Cobalt, 
or  other  Arfenical  matters,  all  the  Arfenic  they 
contain  by  working  them  only  in  clofe'  veffels.  If 
fuch  matters  are  to  be  freed  from  all  their  Arfenic, 
you  mult,  after  you  have  extradled  ail  they  will 
yield  bydiflillation,  put  them  into  a crucible,  and 
fet  it  uncovered  in  the  midft  of  a ftrong  fire.  Many 
Arfenical  vapours  will  {till  rife ; and  care  mult  be 
taken  to  ftir  the  contents  of  the  crucible  frequently 
with  an  iron  rod,  to  facilitate  the  difcharge  of  the 
remaining  Arfenic. 

It  often  happens  that  the  Arfenic, 'obtained  from 
minerals  by  fublimation,  is  not  very  white,  but  of 
a lighter  or  darker  grey  colour.  This  is  owing  to 
fome  particles  of  inflammable  matter,  from  which 
Arfenical  minerals  are  feldom  quite  free.  A very 
fmall  quantity  of  phlogifton  is  fufficient  to  deprive 
much  Arfenic  of  its  whitenefs,' and  to  give  it  a grey 
colour.  But  when  fouled  in  this  manner,  it  may 
eafily  be  brought  to  its  due  degree  of  whitenefs  : 
it  need  only  be  fublimed  once  more,  after  mixing  it 
with  fome  fubftance  on  which  it  doth  not  adt ; Sea- 
falt,  for  inftance.  If  the  matters  from  which  Ar- 
fenic  is  extracted  contain  Sulphur  alfo,  as  fome  py- 
rites do,  the  Arfenic  fublimes  with  much  lefs  heat, 
than  when  it  is  united  with  earthy  matters  only ; 
becaufe  it  combines  with  the  Sulphur,  wherewith 
it  hath  a great  affinity,  and  the  Sulphur  ferves  to 
feparate  the  Arfenic,  by  this  interpofition,  from  the 
earth.  In  confequence  hereof,  Sulphur  may  be 
employed  to  extradt  Arfenic  out  of  the  earths  in 
which  it  is  fixed.  In  this  cafe,  the  Sulphur  changes 
the  colour  of  the  Arfenic,  which  it  makes  of  a lighter 
or  deeper  yellow,  or  even  red,  in  proportion  to  the 
quantity  there  is  of  it,  and  to  the  degree  of  fire  that 
hath  adted  on  both  together. 
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The  confiftence  of  Arfenic  is  different,  according 
to  the  degree  of  heat  applied  in  fubliming  it.  If 
the  Arfcnical  vapour  meet  with  a cold  place,  it  ga- 
thers there  in  the  form  of  a powder,  as  the  Flowers 
of  Sulphur  do  : this  is  the  cafe  with  that  which  falls 
into  the  receiver  in  diftiliing  it.  But,  if  it  be  flop- 
ped in  a hot  place,  and  cannot  efcape  from  that  heat, 
it  condenfes  into  a heavy,  compadl,  femi-tranfparent 
body,  having  undergone  the  fir  ft  degree  of  fufion. 

Yet  it  cannot  be  perfectly  melted,  fo  as  to  flow 
like  other  fufed  matters  : not  that  it  is  refractory ; 
for,  on  the  contrary,  the  degree  of  heat  in  which  it 
begins  to  melt  is  very  moderate,  and  it  is  in  its  own 
nature  very  fit  to  promote  the  fufion  of  refraCtory 
matters : but  the  reafon  is  this  ; it  is  neceffarily  con- 
verted into  vapours  by  the  degree  of  heat  neceffary 
to  fufe  it,  and  thefe  vapours  burft  the  veffels,  if 
they  find  no  vent. 

Arfenic  made  yellow  by  a mixture  of  Sulphur, 
which  is  alfo  called  Orpiment , is  reducible  to  the 
form  of  a folid  Sublimate  with  more  eafe  ; becaufe 
it  is  alloyed  with  a twentieth,  or  perhaps  a tenth 
part,  of  its  weight  of  Sulphur,  which  renders  it 
more  fufible. 

Red  Arfenic,  which  contains  flill  more  Sulphur, 
melts  alfo  more  eafily.  It  then  becomes  of  a trans- 
parent red,  like  a ruby : and  hence,  when  it'  is  in 
this  form,  it  is  called  Ruby  of  Arfenic. 

When  a combination  of  Sulphur  and  Arfenic  is 
wanted,  it  is  better  to  mingle  and  diftill  together 
fuch  minerals  as  contain  Sulphur  and  Arfenic,  the 
white  and  the  yellow  pyrites,  for  inftance,  than  to 
mingle  pure  Arfenic  with  pure  Sulphur  : for  the 
great  volatility  of  thefe  two  fubftances  is  a hinder- 
ance  to  their  uniting;  whereas,  when  combined 
with  other  matters,  they  are  capable  of  fuftaining 
a much  greater  degree  of  heat,  which  favours  and 
promotes  their  union. 
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Thofe  who  work  by  the  great  do  not  extract  Ar- 
fenic out  of  Cobalt  by  di-ftillation-:  they  throw  the 
ore  mixed  promifcuoufly  with  wood  and  charcoal 
into  a great  furnace,  from  whence  a flue  carries  the 
vapours  into  a long  winding  paflage,  ac-rofs  which 
beams  of  wood  are  fixed  at  proper  diftances  from 
each  other.  The  Arfenical  vapours  being  con- 
duced into  this  paflage,  adhere  both  to  the  fides 
thereof  and  to  the  joifts  that  lye  acrofs  it.  The  fu- 
liginous parts  of  the  combuftible  matters  being 
lighter  afcend  higher,  and  go  out  through  a chim- 
ney at  the  farther  end  of  this  paflage. 

The  Arfenic  fubiimed  by  this  method  is  not 
white,  but  of  a grey  colour  ; owing  to*  the  inflam- 
mable matter  of  the  wood  and  charcoal,  with  which 
the  ore  is.  torrefied. 

When  all  the  Arfenic  the  Cobalt  will  yield  is  thus 
feparated,  the  earthy  fixed  matter  left  behind  is 
mixed  with  divers  fufible  matters  and  vitrified,  and 
produces  a - glafs  of  a beautiful  blue  colour.  It 
is  called  Smalt.  This  glafs  is  to  be  prepared  in  the 
following  manner. 

Take  four  parts  of  fine  fufible  fand,  an  equal 
quantity  of  any  Fixed  Alkali  perfeCly  depurated, 
and  one  part  of  Cobalt  from  which  the  Arfenic 
hath  been  fubiimed  by  torrefaCion.  Pulverize 
thefe  different  fubftances  very  finely,  and  mix  them 
thoroughly  together  ; put  the  mixture  into  a good 
crucible,  cover  it,  and  fet  it  in  a melting  furnace. 
Make  a ftrong  fire,  and  keep  it  up  conflantly  in  the 
fame  degree  for  fome  hours.  Then  dip  an  iron 
wire  into  the  crucible  ; to  the  end  of  which  a glaffy 
matter  will  flick,  in  the  form  of  threads,  if  the  fu- 
fion  and  vitrification  be  perfeC.  In  this  cafe  take 
the  crucible  out  of  the  fire ; cool  it  by  throwing 
water  on  it,  and  then  break  it.  You  will  find  in 
it  a . glafs,  which  will  be  of  an  exceeding  deep  blue, 
and  almofl  black,  if  the  operation  hath  fucceeded. 
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This  glafs,  when  reduced  to  a fine  powder,,  acquires 
a much  brighter  and  more  lively  blue  colour. 

If  you  finely  after  the  operation  that  tfie  glafs  hath 
too  little  colour,  the  fufion  mu  ft  be  repeated  a fecond 
time,  with  twice  or  thrice  the  quantity  of  Cobalt. 
If,  on  the  contrary,  the  glafs  be  too  dark,  lefs  Co- 
balt muft  be  ufed. 

Inftead  of  the  mixture  here  preferibed  you  may 
employ  a ready-made  glafs,  provided  it  be  white 
and  fufible.  But  as  glafs  is  always  hard  to  melt, 
and  as  the  mixing  Cobalt  with  it  renders  it  ftill  more 
refractory,  therefore  though  an  Alkaline  Salt  be  one 
of  the  ingredients  in  its  compofttion,  it  is  proper  to 
promote  the  fufion,  by  mixing  therewith  calcined 
wine-lees,  in  the  quantity  of  one  third  part  of  the 
weight  of  the  Cobalt. 

In  order  to  make  the  allay  of  a particular  Cobalt, 
with  a view  to  know  what  quantity  of  blue  glafs  it 
will  yield,  it  is  not  neceftary  to  perform  the  opera- 
tion in  the  manner  here  let  down  ; a great  deal  of 
time  and  trouble  may  be  faved  by  melting  one  part 
of  Cobalt  with  two  or  three  parts  of  Borax.  This 
Salt  is  very  fufible,  and  turns,  when  melted,  into  a 
fubftance  which,  for  a time,  pofleftes  all  the  proper- 
ties of  glafs.  In  this  trial  the  glafs  of  Borax  will 
be  nearly  of  the  fame  colour  as  the  true  glafs,  or 
Smalt,  made  with  the  fame  Cobalt. 

The  ores  of  Bifmuth,  as  well  as  Cobalt,  yield  a 
matter  that  colours  glafs  blue  ; nay,  the  Smalt  made 
with  thofe  ores  is  more  beautiful  than  that  procured 
from  the  ore  of  pure  Arfenic.  Some  Cobalts  yield 
both  Arfenic  and  Bifmuth.  When  fuch  Cobalts 
are  ufed  "it  is  common  to  find  at  the  bottom  of  the 
crucible  a little  button  of  metallic  matter,  which  is 
called  Regulus  of  Cobalt.  This  Regulus  is  a fort  of 
Bifmuth,  generally  adulterated  with  a mixture  of 
ferruginous  and  arfenical  parts. 

10  The* 
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The  heavieft  and  mod:  fixed  Flowers  of  Arfenic, 
procured  from  Cobalt,  have  likewife  the  property 
of  giving  a blue  colour  to  glafs.  But  this  colour  is 
faint : it  is  owing  to  a portion  of  the  Colouring  mat- 
ter carried  up  along  with  the  Arfenic.  Thefe  Flow- 
ers may  be  made  an  ingredient  in  the  compofition 
of  blue  glafs,  not  only  becaufe  of  the  colouring 
principle  they  contain,  but  alfo  becaufe  they  greatly 
promote  fufion  ; Arfenic  being  one  of  the  molt  effi- 
cacious fluxes  known. 

In  ffiort,  all  thofe  blue  Glaffes,  or  Smalts,  contain 
a certain  quantity  of  Arfenic  ; for  a portion  of  this 
femi-metal  always  remains  united  with  the  fixed 
matter  of  the  Cobalt,  though  roafted  for  a long 
time,  and  in  a very  hot  fire.  The  portion  of  Arfenic 
that  is  thus  fixed  vitrifies  with  the  colouring  matter, 
and  enters  into  the  compofition  of  the  Smalt. 

The  blue  glafs  made  with  the  fixed  part  of  Cobalt 
hath  feveral  names,  according  to  the  condition  in 
which  it  is.  When  it  hath  undergone  the  firfi  im- 
perfe£t  degree  of  fufion  only,  it  is  called  Zafjre.  It 
takes  the  name  of  Smalt  when  perfectly  vitrified  : 
and  this  again  being , pulverized  is  called  Powder- 
Blue  ; or,  if  finely  levigated.  Blue  Enamel i becaufe 
it  is  ufed  in  enamelling,  as  well  as  in  painting 
earthen 'Ware  and  porcelain. 

i——  — 

PROCESS  II. 

Po  feparate  Arfenic  from  Sulphur . 

POWDER  the  yellow  or  red  Arfenic  which 
you  intend  to  feparate  from  its  Sulphur.  Moif- 
ten  this  powder  with  a Fixed  Alkali  relolved  into  a 
liquor.  Dry  the  mixture  gently  ; put  it  into  a 
very  tall  glafs  cucurbit,  and  fit  on  a blind-head. 
Set  this  cucurbit  in  a fand-bathj  warm  the  vef- 
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fels  gently,  and  increafe  the  fire  by  degrees,  till  you 
perceive  that  no  more  Arfenic  fublimes..  The  Ar- 
fenic, which  before  was  yellow  or  red,  rifes  into  the 
head  partly  in  white  flowers,  and  partly  in  a com- 
pa6t,  white,  femi-tranfparent  matter,  which  looks 
as  if  it  were  vitrified.  The  Sulphur  combined  with 
the  Fixed  Alkali  remains  at  the  bottom  of  the  cu- 
curbit. 

OBSERVATIONS. 

A Fixed  Alkali  hath  more  affinity  than  any  me- 
tallic fubftance  with  Sulphur : fo  that  it  is  not  fur- 
prifing  Sulphur  ffiould  be  feparated  from  Arfenic  by 
its  interpofition.  Yet  there  is  an  inconvenience  at- 
tends the  ufe  of  it : for  it  hath  a great  affinity  with 
the  Arfenic  alfo,  and  fo  always  retains  fome  part 
thereof,  which  continues  fixed  with  it.  For  this 
reafon  care  ffiould  be  taken  not  to  mix,  with  ful- 
phurated  Arfenic,  a greater  quantity  of  Alkali  than 
is  neceflary  to  abforb  the  Sulphur  it  contains.  No- 
thing however,  but  experience  and  repeated  trials 
can  teach  us  the  exadl  quantity  of  Alkali  that  ought 
to  be  employed  ; becaufe  the  quantity  of  Sulphur 
that  may  be  contained  in  yellow  or  red  Arfenic  is 
indefinite. , 

The  veflel  ought  to  be  tall,  that  the  upper  part 
of  the  head,  where  the  Arfenical  particles  condenfe, 
may  be  the  lefs  expofed  'to  heat.  Towards  the  end 
of  the  operation  the  fire  muft  be  ftrongly  excited, 
fo  as  to  make  the  fand  red-hot ; becaufe  the  laft 
portions  of  Arfenic  that  rife  are  ftrongly  retained  by 
the  Fixed  Alkali. 

Arfenic  that  is  grey  or  blackifh  may  be  depurated 
and  whitened  by  the  fame  means ; becaufe  a Fixed 
Alkali  abforbs  the  phlogifton  likewife  with  great 
avidity.  Mercury,  as  well  as  a Fixed  Alkali,  is  an 
excellent  additament  for  feparating  Arfenic  from 
Sulphur.  If  you  will  ufe  it  for  that  purpofe,  redpee 
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the  ful'phu rated  Arfenic  to  a very  fine  powder,  by 
rubbing  it  a long  tinne  in  a glafs  mortar ; when  it 
is  well  pulverized,  let  a few  drops  of  Mercury  fall 
upon  it,  by  fqueezing  it  through  chamoy,  and  con- 
tinue the  trituration.  The  yellow  or  red  colour  of 
the  Arfenic  will  infenfibly  change,-  and  gradually 
grow  darker  as  the  Mercury  incorporates  with  it. 
When  the  Mercury  is  perfectly  killed,  add  a little 
more  of  it  than  you  did  the  firft  time,  and  in  the 
fame  manner : continue  to  triturate  till  it  difappear; 
and  thus  go  on  adding  more  and  more  till  the 
Mercury  you  add  remain  quick,  and  you  can  kill 
no  more  of  it.  Neither  the  red  nor  the  yellow 
colour  will  then  appear  in  the  mixture  ; which  will 
be  grey,  if  it  contain  but  a little  Sulphur,  and 
black,  if  a great  deal. 

Put  this  mixture  into  a very  tall  g^afs  cucurbit ; 
fit  on  a blind-head  ; fet  it  in  a fand-bath.  and  bury 
it  in  the  fand  as  far  as  the  contained  mixture  reaches. 
Heat  the  veffels,  and,  during  the  whole  operation, 
keep  up  a degree  of  . fire  a little  weaker  than  that 
required  for  fubliming  Cinabar.  White  Arfenical 
Flowers  will  adhere  to  the  upper  part  of  the  head, 
amongft  which  will  be  fome  beautiful  cryftals  of 
Arfenic  ; and  underneath  them  you  will  find  fome 
Cinabar  fub limed,  but  not  entirely  free  from  Arfe- 
nic. If  you  defire  to  have  your  Cinabar  and  you! 
Arfenic  purer,  and  more  unmixed  with  each  other, 
feparate  the  upper  fublimate,  which  is  Arfenical, 
from  the  lower,  which  con  fifes  chiefly  of  Cinabar* 
Powder  each  of  them  coarfely,  and  fublime  them 
feparately  each  in  a different  cucurbit. 

On  .this  occafion  the  Mercury  feparates  the  Sul- 
phur from  the  Arfenic,  beeaufe  it  hath  a greater  af- 
finity than  Arfenic  with  that  mineral.  It  is  not  the 
only  metallic  fubftance  of  this  character : for,  as 
hath  been  fhewn,  there  are  feveral  others  that  have 
a greater  affinity  than  Mercury  with  Sulphur,  being 
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able  to  decompofe  Cinabar  by  their  interpolation. 
Yet  thofe  metallic  fubftances  muft  not  be  fubftituted 
for  Mercury  in  the  prefent  operation  ; becaufe  there 
is  none  of  them  but  hath  at  the  fame  time  a very 
great  affinity  with  Arfenic,  or  even  -as  ftrong  an  one 
as  they  have  with  Sulphur ; whereas  Mercury  will 
by  no  means  unite  with  Arfenic. 

This  method  of  feparating  Arfenic  from  Sulphur 
hath  two  advantages  over  that  in  which  a Fixed  Al- 
kali is  the  medium.  The  firft  is,  that  by  this 
means  all  the  Arfenic  contained  in  the  mixture  is 
extracted  out  of  it ; and  the  fecond,  that,  as  Mer- 
cury doth  not  abforb  Arfenic,  we  are  not  put  to  the 
trouble  of  groping  out,  as  it  were,  by  trials  the 
quantity  neceffary  to  be  added  ; and  that,  though 
more  be  added  than  is  neceffary  to  abforb  all  the 
Sulphur,  it  will  be  of  no  prejudice  to  the  operation. 
But  then  it  is  attended  with  the  inconvenience  of 
being  much  more  tedious  and  more  laborious  than 
the  other.  For,  in  the  firft  place,  it  requires  previ- 
oufiy  a very  tirefome  trituration,  in  order  to  pro- 
cure an  union  between  the  Sulphur  and  the  Mer- 
cury, and  fo  to  form  an  Althiops ; without  which  the 
Mercury  and  the  fulphurated  Arfenic  will  fublime 
feparately,  fo  that  no  decompofition  will  be  effected. 
Secondly,  though  the  Mercury  be  fufficiently  united 
with  the  Sulphur  of  the  Arfenic  by  the  long  tritu- 
ration that  precedes  the  fublimation,  this  doth  not 
prevent,  as,  we  took  notice  above,  the  fublimed  Ar- 
fenic andCinabarfrom  being  in  fome  meafure  blend- 
ed together;  fo  that  each  requires  a fecond  feparate 
fublimation  to  render  it  very  pure. 

Thefe  inconveniences  caufe  a Fixed  Alkali  to  be 
ufed  preferably  to  Mercury  ; the  lofs  of  a fmall 
quantity  of  the  Arfenic,  which  remains  united  with 
the  Alkali,  being  little  regarded ; as  that  metallic 
fubftance  is  neither  fcarce  nor  precious. 

When 
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When  Arfenic  is  united  with  a great  quantity  of 
Sulphur,  it  may  be  freed  from  a part  thereof  without 
the  intervention  of  any  third  body  : it  is  fufHcient 
for  the  purpofe  to  fublime  it  with  a very  gentle 
fire,  increafed  by  infenfible  degrees.  The  moft 
fulphureous  part  afcends  fir  ft ; what  arifes  afterwards 
is  more  Arfenical,  and  lefs  fulphureous;  and  the  laft 
flowers  of  all  are  pure  Arfenic,  or  at  lead  nearly  fo. 


PROCESS  III. 

To  give  Arfenic  the  Metalline  Form Regulus  of 

Arfenic. 

TAKE  two  parts  of  white  Arfenic  in  fine 
powder,  one  part  of  the  black  flux,  half  a 
part  of  Borax,  and  as  much  clean  iron  filings.  Rub 
the  whole  together,  in  order  to  mix  them  thorough- 
ly. Put  this  mixture  into  a good  crucible,  and  over 
it  put  SeaTalt  three  fingers  thick.  Cover  the  cru- 
cible ; fet  it  in  a melting  furnace ; and  begin  with 
a gentle  fire  to  heat  the  crucible  equally. 

When  arfenical  vapours  begin  toafcendfrom  the 
crucible,  raife  the  fire  immediately  fo  as  to  melt  the 
mixture.  Examine  whether  or  no  the  matter  be 
thoroughly  melted,  by  introducing  an  iron  wire  into 
the  crucible ; and  if  the  fufion  be  perfetft,  take  the 
crucible  out  of  the  furnace.  Let  it  cool ; break  it ; 
and  you  will  find  in  it  a Regulus  of  a white  and 
livid  metallic  colour,  very  brittle,  fcarcely  hard, 
but  rather  friable. 

' V N 

, OBSERVATIONS . 

White' Arfenic  is,  as  hath  been  faid,  a metallic 
calx  ; and  confequently  wants  no  more,  in  order  to 
its  .acquiring  the  metalline  properties,  than  to  be 
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tombined  with  the  phlogifton:  this  is  effe&ed  by 
the  operation  before  us. 

The  Iron  added  doth  not  ferve  here^  as  in  mak- 
ing the  Regulus  of  Antimony,  to  precipitate  the 
Regulus  of  Arfenic,  by  feparating  it  from  fome 
other  fubftance  with  which  it  was  united  : on  this 
occafion  it  does  nothing  but  join  the  Regulus  of 
Arfenic,  to  which  it  gives  folidity  and  confidence. 
This  is  the  only  reafo'n  of  its  being  made  an  ingre- 
dient in  the  mixture  j as  the  Regulus  of  Arfenic, 
without  it,  would  have  fuch  a tender  confiftence, 
that  it  could  fcarce  be  handled  without  falling  afun- 
der  into  little  bits.  The  Iron  procures  a further 
advantage  in  this  procefs ; which  is,  that  it  prevents 
a great  quantity  of  Arfenic  from  being  loft  in  va- 
pours : for  the  Arfenic,  with  which  it  combines,  is 
reiftrained,  and,  in  fome  meafure,  fixed  by  it. 

Copper  may  be  fubftituted  for  Iron,  and  pro- 
cures the  fame  advantages. 

It  is  very  neceftary  to  remove  the  crucible  from 
the  fire  as  foon  as  the  matter  is  melted,  and  indeed 
to  cool  it  as  expeditioufly  as  poflible,  to  prevent  the 
Arfenic  from  flying  off  in  vapours : for,  when  once 
the  Regulus  is  formed,  the  proportion  of  Arfenic, 
with  refpeft  to  that  of  the  metal  mixed  with  it,  is 
continually  leffening  while  it  flays  in  the  fire ; fo 
that,  after  fome  time,  there  will  be  left  in  the  cru- 
cible, not  a Regulus  of  Arfenic,  but  only  Iron  or 
Copper,  alloyed  with  a little  Arfenic.  On  this  oc- 
cafion the  Copper. turns  white,  and  aflumes  the  co- 
lour of  Silver ; but  it  foon  tarnifhes  in  the  air. 

It  is  eafy  to  perceive,  by  what  hath  been  faid, 
that  the  Regulus  of  Arfenic  made  according  to  this 
procefs  is  neve,r  pure,  but  contains  always  a confi- 
derable  quantity  of  Iron  or  Copper,  whatever  pre- 
cautions be  ufed  : but  it  is  difficult  to  avoid  this  in- 
convenience, for  the  reafons  above  afllgned  j and  if 
we  attempt  to  fufe  Arfenic  alone,  with  reducing 
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fluxes,  the  greateft  part  thereof  is  diflipated  in  va- 
pours, long  before  the  very  flux  begins  to  melt : and 
that  part  of  it,  which  is  found  metallized,  is  not 
collected  in  one  mafs  at  the  bottom  of  the  crucible, 
as  in  other  metallic  reductions  ; but  in  fmall  parti- 
cles, difperfed  and  mixed  among  the  fcorise.  There 
are  neverthelefs  feveral  expedients  for  obtaining  a 
Regulus  of  Arfenic  abfolutely  pure,  and  unalloyed 
with  any  metallic  fubftance. 

Firft : into  a little  low  cucurbit,  covered  with  a 
blind-head,  put  Regulus  of  Arfenic  made  witklron 
or  Copper  ; fet  this  cucurbit  in  a fand-bath  heat 
it  till  the  fand  begins  to  grow  red  ; and  you  will  fee 
part  of  the  Regulus  fublime  into  the  'head,  ftiil  re- 
taining its  metallic  fplendour.  The  portion  of  Re- 
gulus thus  fublimed  is  pure  Arfenic,  or  at  leaf!:  con- 
tains but  a very  fmall  portion  of  the  adventitious 
metal,  which  may  have  been  carried  up  with  it„ 
What  is  left  in  the  bottom  of  the  cucurbit  is  the 
metal  that  was  added,  ftiil  containing  a little  Arfe- 
nic, which  continues  obftinately  fixed  with  it,  and 
which  the  violence  of  fire  is  unable  to  force  away 
from  it  in  clofe  veflels.. 

Secondly  : mix  your  Arfenic  in  equal  parts  with 
the  black  flux ; put  the  mixture  into  fuch  a cu- 
curbit as  that  laft  mentioned;  and  apply  to  it  the 
ftrongeft  degree  of  heat  that  can  be  procured  by  a. 
fand-bath  : arfenical  flowers,  of  a blackifh  grey  co- 
lour, will  firft  fublime  into  the  head,  and  after  them 
a Regulus  of  Arfenic  of  a white  metalline  colour, 
which  is  pretty  glofly,  but  tarnifhes  very  foon  in  the 
air.  This  Regulus  hath  no  folidity  : it  is  exceed- 
ing friable > but  it  is  pure. 

Thirdly:  I have  alfo  made  a Regulus  of  pure 
Arfenic  by  another  method,  which  produces  a much 
greater  quantity  thereof,  with  a muchfmaller  degree 
of  heat.  For  this  purpofe  I powder  the  Arlenic 
and  mix  it  with  any  Fat  Oil;,  fo  that  the  mixture 
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ilnay  be  like  a liquid  pafte : this  pafte  I put  into  a little 
phial  of  thin  glafs,  like  one  of  thofe  ufed  by  apothe- 
caries ; I fet  this  phial  in.  a fand-bath,  and  gradually 
heat  it,  till  the  bottom  of  the  pot  containing  thefand 
begin  to  be  red'.  Part  of  the  Oil  firft  rifes  out  of  the 
phial  in  vapours,  which  miift  be  buffered  to  pafs  off. 
After  this  the  upper  part  of  the  phial  is  gradually 
lined,  on  the  infide,  with  a glittering  metallic  crufc, 
which  makes  it  look  like  a quick-filvered  glafs. 
This  cruft  is  theRegulus  of  Arfenic.  When  it  begins 
to  fublime,  the  mouth  of  the  phial  muft  be  flightly 
flopped  with  a bit  of  paper,  and  the  heat  increafed 
a little,  till  you  fee  that  nothing  more  rifes. 

If  you  break  the  bottle  after  the  operation,  you 
will  find  its  upper  part  crufted  over  with  a coat  of 
Regiflus,  thicker  or  thinner  in  proportion  to  the 
quantity  of  Arfenic  employed.  The  Regulus  is  in* 
a mafs',  of  a beautiful  brilliant  colour,  which  to  me 
feems  to  ftand  the  air  better  than  that  of  any  Regu- 
lus made  by  other  methods ; probably  becaufe  of 
the  great  quantity  of  fat  matter  with  which  it  is 
united,  and  by  which  it  is  defended. 

This  Regulus  of  Arfenic  is  abfolutely  pure,  and 
a much  greater  quantity  thereof  is  obtained,  by  this 
method,  than  by  treating  it  with  the  black  flux ; 
becaufe  the  Arfenic  is  much  fooner  and  more  eafily 
combined  with  the  inflammable  matter : and  hence 
it  comes  to  pafs  that  part  of  the  Arfenic  doth  not 
rife  at  firft  in  grey  flowers,  as  in  Operating  with 
the  black  flux.  Moreover,  by  our  procefc,  all  the 
Arfenic  is  fublimed  in  Regulus  : whereas,  when  the 
black  flux  is  employed,  a pretty  confiderable  part 
of  the  Arfenic  unites  with'  the  alkaline  part  of  the 
flux,  and  remains  fixed  therewith.  In  our  operation 
there  is  nothing  left  at  the  bottom  of  the  phial,  ex- 
cept an  oily,  light,  but  very  fixed  coal. 

Regulus  of  Arfenic,  in  whatever  manner  made, 
may  be  eafily  reduced  into  white,  cryftalliiie  Arfe . 

G a nic. 
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nic,  by  the  means  of  a Fixed  Alkali,  or  of  Mercury, 
applied  in  the  fame  manner  as  for  feparating  Arfe- 
nic  from  Sulphur. 


PROCESS  IV. 

r o diftitt  the  Nitrous  Acid  by  the  interpofition  of  Ar- 
Jenic.  Blue  Aqua  Fortis.  A new  Neutral  Salt 
of  Arfenic. 

PULVERIZE  finely  any  quantity  you 
pleafe  of  refined  Salt-petre.  Mix  it  accurately 
with  an  equal  weight  of  white  cryftalline  Arfenic, 
well  pulverized,  or  elfe  with  very  white  and  very 
fine  flowers  of  Arfenic.  Put  this  mixture  into  a 
glafs  retort,  leaving  one  half  of  it  empty.  Set  your 
retort  in  a reverberating  furnace ; apply  a receiver 
having  a fmall  hole  drilled  in  it,  and  containing  a 
little  filtered  rain-water  ; lute  the  receiver  to  the 
retort  with  ftiff  lute.  Begin  with  putting  two  or 
three  fmall  live  coals  in  the  afh-hole  of  the  furnace, 
and  replace  them  with  others  when  they  are  ready 
to  go  out.  'Go  on  thus  warming  your  veflels  by 
infenfible  degrees,  and  put  no  coals  in  the  fire-place 
till  the  retort  begin  to  be  very  warm.  You  will 
foon  fee  the  receiver  filled  with  vapours  of  a dark- 
red,  inclining  to  a ruflet  colour.  With  a bit  of  lute 
Fop  the  little  hole  of  the  receiver.  The  vapours 
will  be  condenfed  in  the  water  of  this  veflfel,  and 
give  it  a very  fine  blue  colour,  that  will  grow  deeper 
and  deeper  as  the  diftillation  advances.  If  your 
Salt-petre  was  not  very  dry,  fome  drops  of  Acid 
will  alfo  come  over,  and  falling  from  the  nofe  of 
the  retort  mix  with  the  water  in  the  receiver.  Con- 
tinue your  diftillation,  increafing  the  fire  little  by 
little  as  it  advances,  but  exceeding  flowly,  till  you 
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fee  that  when  the  retort  is  red-hot  nothing  more 
comes  off ; and  then  let  your  veflfels  cool. 

When  the  veiTels  are  cold,  unlute  the  receiver, 
and,  as  expeditioudy  as  you  can,  pour  the  blue  Aqua 
Fortis  it  contains  into  a cryftal  bottle ; which  you 
mull  feal  hermetically,  becaufe  this  colour  disap- 
pears in  a fhort  time  when  the  liquor  takes  air. 
You  will  find  in  the  retort  a white  faline  mafs 
moulded  in  its  bottom,  and  fome  dowers  of  Arfenic 
iublimed  to  its  upper  cavity,  and  into  its  neck. 

Pulverize  the  faline  mafs,  and  diflolve  it  in  warm 
water.  Filter  the  folution,  in  order  to  feparate 
fome  arfenical  parts  that  will  be  left  on  the  filter. 
Let  the  filtered  liquor  evaporate  of  itfelf  in  the 
.open  air ; when  it  is  fufficiently  evaporated,  cryftals 
will  fhoot  in  it  reprefenting  quadrangular  prifrns, 
terminated  at  each  extremity  by  pyramids,  that  are 
alfo  quadrangular.  Thefe  cryftals  will  be  in  con- 
fufed  heaps  at  the  bottom  of  the  veflel : over  them 
will  be  other  cryftals  in  the  form  of  needles  ; a fa- 
line vegetation  creeping  along  the  fides  of  the  veftel ; 
and  the  furface  of  the  liquor  will  be  obfcured  by  a 
thin  dufty  pellicle.  < 

0 B S ER  V A F IONS. 

Arsenic,  as'  we  took  notice  in  our  Elements  of 
the  Theory,  befides  the  properties  it  hath  in  com- 
mon with  metallic  fubftances,  pofiefles  others  alfo 
in  common  with  faline  fubftances.  One  of  the  moft 
remarkable  among  the  latter  is  that  of  decompodng 
Nitre  ; of  expelling  the  Acid  of  that  Salt  from  its 
Alkaline  bads,  affuming  its  place,  and  forming 
with  that  Alkali  a Neutral  Salt,  which  is  very  folu- 
ble  in  water,  and  fhocts  into  regular  cryftals. 

To  enquire  into  what  paftes  in  the  decompodtion 
pf  Nitre  by  Arfenic,  and  into  the  new  Salt  refulting 
from  thence,  was  the  dedgn  of  the  firft  Memoir 
given  in  by  me  to  the  Academy  of  Sciences  on  this 
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Subject,  and  from  that  the  prefcnt  procefs  is  copied- 
Though  the  whole  quantity  of  Arfenic  prescribed  in 
the  procefs  doth  not  enter  into  the  composition  of 
the  new  Neutral  Salt,  feeing  fome  of  it  Sublimes  in 
flowers,  that  quantity  muft  not  therefore  he  thought 
too  great ; for  we  fee,  on  the  other  hand,  that  part 
of  the  Nitre  is  not  decompofed.  The  needle-like 
Salt  is  q.0  other  than  Nitre  that  hath  not  Suffered  any 
decomposition,  and  actually  deflagrates  on  live  coals 
like  common  Nitre. 

The  precaution  of  putting  Some  water  in  the  re- 
ceiver is  abfoluteLy  neceffary,  to  condenfe  the  nitrous 
vapours  that  rife  in  the  diftillation  : for  they  are  fo 
elaftic,  fo  volatile,  fo  dephlegmated,  t,hat  a very 
Small  part  of  them  will  othejwife  be  condenfed  into 
a liquor,  while  the  reft  will  remain  in  the  form  of 
vapours,  to  which  vent  muft  be  given  through  the 
Small  hole  in  the  receiver,  as  without  that  they  will 
burft  the  veffels  with  impetuofity : and  'ronfequently 
Scarce  any  Acid  will  be  obtained ; efpecially  if  the. 
Nitre  employed  be  very  dry,  as  it  muft  be  to  be; 
reducible  into  a fine  powder. 

The  blue  colour  communicated  by  the  Nitrous 
Acid  to  the  water  is  very  remarkable.  The  caufe 
that  produces  this  colour  is  not  yet  known. 

Though  the  Acid  is,  on  this  occafion,  mortified 
w a great  quantity  of  water,  yet,  when  it  rifes  out 
of  the  retort,  it  is  fo  concentrated  as  to  form,  even 
with  that  water,  if  too  much  be  not  put  in,  a moft 
active  and  even  fmoaking  Aqua  Fortis. 

. It  is  neceffary  in  this  operation,  and  more  fo  than 
in  any  other,  to  watm  the.  veffels  gradually,  and  to 
proceed  exceeding  flowdy;  otherwife  the  Artift  runs 
the  rifque  of  feeing  his  veffels  burft  to  pieces  with 
violence,  and  with  great  danger  to  his  perfon  : for 
Arfenic  adds  on  Nitre  with  incredible  vivacity;  in  fo 
much  that,  if  a mixture  of  Nitre  and  Arfenic  be 
hea:ed  to  a certain  degree,  the  Nitre  is  decompofed 
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almoft  as  rapidly,  and  with  as  great  an  explofion,  as 
when  it  is  made  to  fulminate  with  an  inflammable 
matter.  In  fhort,  the  appearances  are  fuch,  that  one 
would  be  almoft  induced  to  think  the  Nitre  really 
takes  lire  on  this  occafion  ; though  it  be  only  de- 
compofed  juft  as  it  is  by  the  Vitriolic  Acid. 

The  folution  of  the  caput  mortuum  of  this  diftilla- 
tion  contains,  at  the  fame  time,  feveral  forts  of  Salts 
to  wit,  1.  the  Neutral  Salt  of  Arfenic,  formed  by 
the  union  of  the  Arfenic  with  the  bafls  of  the  Nitre; 
this  fhoots  into  the  prifmatic  cryftals  above  men- 
tioned : 2.  fome  Nitre  that  hath  not  been  decom- 
pofed  ; this  forms  the  needles  arid  part  of  the  vege- 
tations : 3.  a fmall  portion  of  Arfenic,  that  is 
known  to  be  foluble  in  water ; this  forms  the  thin 
dark  pellicle  that  covers  the  furface  of  the  liquor 
when  it  begins  to  evaporate. 

For  the  properties  of  this  new  Neutral  Salt  of 
Arfenic  you  may  confult  what  we  have  faid  there- 
upon in  our  Elements  of  the  Theory,  and  in  the 
Memoirs  of  the  Academy  of  Sciences. 


PROCESS  V. 

1 » 

To  alkalizate  Nitre  by  Arfenic . 

MELT  in  a crucible  the  Nitre  you  intend  to 
alkalizate.  When  it  is  melted,  and  mode- 
rately red,  projefl  upon  it  two  or  three  pinches  of 
pulverized  Arfenic.  A confiderable  efFervefcence 
and  ebullition  will  immediately  be  produced  in  the 
crucible,  attended  with  a noife  like  that  which  Nitre 
makes,  when  it  detonates  with  an  inflammable  mat- 
ter. At  the  fame  time  a thick  fmoke  will  rife, 
which  at  firft  will  fmell  like  garlick,  the  odour 
pecuHar  to  Arfenic  ; it  will  alfo  fmell  afterwards 
like  Spirit  of  Nitre.  When  the  efFervefcence  in  the 
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crucible  is  over,  throw  again  upon  the  Nitre  as 
much  pulverized  Arfenic  as  you  did  the  firft  time; 
and  all  the  fame  phenomena  will  be  repeated.  Con- 
tinue thus  throwing  in  Arfenic  in  fmall  parcels,  till 
it  produce  no  more  efffcrvefc'ence ; taking  care  to 
llir  the  matter  at  every  projection  with  an  iron  wire, 
the  better  to  mix  the  whole  together.  Then  en- 
create  your  fire,  and  melt  what  remains.  Keep  it 
thus  in  fufion  for  a quarter  of  an  hour,  and  then 
take  the  crucible  out  of  the  fire.  It  will  contain  a 
in  itre  alkalizated  by  Arfenic. 

O B S E R RATIONS. 

This  operation,  as  well  as  the  preceding  one,  is 
a decompofition  of  Nitre  by  Arfenic  ; yet  the  refult 
is  very  different : for,  inftead  of  a Salt  capable  of 
crystallizing,  and  difcovering  no  tokens  either  of 
Acid  or  Alkali,  we  obtain,  on  this  occafion,  only 
a Salt  that  runs  into  a liquor  by  the  moifture  of 
the  air,  doth  not  cryftallize,  and  hath  all  the  pro- 
perties of  an  Alkali. 

Thele  differences  arife  only  from  the  different 
manner  in  which  the  decompofition  of  the  Nitre, 
and  the  union  of  the  Arfenic  with  the  bafis  of  that 
Salt,  is  brought  about.  When  the  Nitrous  Acid  is 
diftilled  by  . the  interpofition  of  Arfenic,  with  a view 
to  obtain  the  Arfenical  Salt,  the  operation  muff  be 
performed  in  clofe  veffels  ; no  greater  degree  of  heat 
muff  be  applied  to  the  mixture  than  is  neceffary  for 
enabling  the  Arfenic  to  aft ; and  that  heat  mufl  be 
admin iftered  very  {lowly  and  by  infenfible  degrees. 
But,  when  the  bufinefs  is  to  alkalizate  Nitre  by  the 
means  of  Arfenic,  the  operation  is  performed  in  a 
crucible,  in  a naked  fire,  with  a ftrong  degree  of 
heat,  and  that  fuddenly  applied.  The  violence  of 
the  heat,  the  fuddennefs  with  which  it  is  applied,  the 
vivacity  wherewith  the  Arfenic  unites  with  the  bafis 
of  the  Nitre , and,  ftill  more  than  all  thefe,  the  free 

accefs 
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accefs  of  the  air,  occafion  the  greateft  part  of  the 
Arfenic,  which  at  firft  combines  with  the  bafis  of 
the  Nitre  after  having  expelled  its  Acid,  to  be  pre- 
fently  carried  off  and  difiipated  in  vapours  ; arid 
confequently  the  bafis  of  the  Nitre,  not  being  fuffici- 
ently  laturated,  dilcovers  its  Alkaline  properties. 

I fay  the  concurrence  of  the  air  contributes,  dill 
more  than  all  the  reft,  to  feparate  the  Arfenic  from 
the  Alkaline  bafis  of  the  Nitre  ; experience  having 
tausht  me  that  the  Neutral  Salt  of  Arfenic  is  not  to 
be  alkalizated  by  the  moft  violent  force  of  heat,  as 
long  as  it  continues  in  clofe  veflfels,  and  the  external 
air  hath  no  communication  with  it ; but  that  fome 
of  the  Arfenic  contained  in  that  Salt  is  diflipated,  by 
expofing  it  to  a ftrong  heat  in  open  veffels. 

The  tumult  and  effervefcence  that  arife,  when  Ar- 
fenic is  projedted  on  Nitre  fufed  in  a crucible,  are 
lb  confiderable,  and  fo  nearly  refemble  the  detona- 
tion of  Nitre  with  an  inflammable  matter,  that  we 
fhould  be  tempted  to  think,  if  we  trufted  appear- 
ances only,  that  Arfenic  furnifties  a combuftible 
matter,  and  that  the  Alkalization  of  the  Nitre  is 
effedted,  on  this  occafion,  in  the  fame  manner  as 
when  it  is  fixed  by  charcoal : but,  by  examining 
attentively  what  pafies,  we  eafily  difcover  that  there 
is  no  inflammation  at  all,  and  that  the  Nitre  is  alka- 
lizated in  the  manner  and  by  the  means  above 
pointed  out.  ' . 

The  firft  vapours  that  rife,  when  Arfenic  is  pro- 
jedted on  Nitre,  are  purely  arfenical ; and,  if  any 
cold  body  be  put  in  their  way,  they  adhere  to  it  in 
the  form  of  flowers.  Thefe  vapours  are  adtual  par- 
ticles of  Arfenic,  carried  up  by  the  heat  before  they 
could  come  to  adt  on  the  Nitre  ; but  they  are  foon 
after  mixed  with  nitrous  vapours,  confifting  of  the 
Acid  of  the  Nitre,  which  the  Arfenic  expels  from 
its  bafis  as  faft  as  it  comes  to  adt  on  that  Salt. 
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The  nearer  you  come  to  the  end  of  the  operation, 
the  more  does  the  matter  in  the  crucible  lole  of  its 
fluidity,  though  an  equal  fire  be  conftantly  kept  up 
in  the  furnace.  At  laft  it  becomes  quite  like  a pafte, 
and  the  fire  mull  be  made  much  ftronger  to  put  it 
again  in  fufion.  The  reafon  of. this  is,  that  Nitre 
when  alkalizated  is  much  lefs  fufible  than  when  it 
is  not  fo.  The  cafe  is  the  fame  when  this  Salt  is  al- 
kalizated by  deflagration. 

Though  the  Nitre,  when  alkalizated,  makes  no 
more  effervefcence  with  Arfenic,  and  though,  when 
kept  in  fufion,  it  emits  no  more  arfenical  vapours^ 
it  doth  not  thence  follow  that  it  is  a pure  Alkali, 
and  that  it  contains  no  Arfenic : it  flill  contains  a 
large  quantity  thereof,  but  fo  ftronglv  united  that 
the  force  of  fire  is  not  able  to  feparate  them  ; which 
hath  led  fome  authors  to  give  this  Salt  the  title  of 
Fixed  Arfenic. 

The  exiftence  of  Arfenic  in  this  faline  compound 

is  eafily  difcovered,  by  fufing  it  with  metallic  fub- 

ftances,  on  which  it  produces  the  fame  effects  as  Ar- 

i'enic. 

■ • 

With  folutions  of  metals  in  the  Acids,  it  alfo 
pr^fents  almoft  the  fame  phenomena  as  the  Neutral 
Salt  of  Arfenic.  Particularly  it  precipitates  Silver 
diffolyed  by  the  Nitrous  Acid  in  a red  powder,  as 
that  Salt  does ; and  the  differences  obferved  be- 
tween the  precipitations  made  by  our  new  Neutral 
Salt  of  Arfenic,  and  thofe  made,  by  Nitre  alkalizated 
with  Arfenic,  can  be  attributed  only  to  the  Alkaline 
quality  of  the  latter.  See  the  Memoirs  of  the  Aca^ 
demy  for  1746. 
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OF  VEGETABLES, 
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SECTION  I. 

Operations  on  unfermented  Vegetables. 


• CHAP.  I. 

Of  THE  SUBSTANCES  OBTAINED  FROM  Ye« 
GETABLES  BY  EXPRESSION  ONLY. 


PROCESS  I. 

jfo  exprejs  and  depurate  the  Juice  of  a Plant , contain - 
in?  its  Effsntial  Salt.  Phe  Cryftallization  of  that 
Salt. 

BEFORE  fun-rife,  gather  a good  quantity  of 
the  plant  from  which  you  defign  to  exprefs 
the  juice,  in  order  to  obtain  its  Salt.  Walh  it  well 
in  running  water,  to  clear  it  of  earth,  infebts,  and 
other  adventitious  matters,  Bruile  it  in  a marble 
mortar ; put  it  into  a bag  of  new,  ftrong,  thick 
linen  cloth ; tye  the  bag  tight,  and  commit  it  to  a 
prefs.  By  prefling  it  ftrongly  you  will  fqueeze  out 
a great  quantity  of  green,  thick  juice,  which  will 
have  the  fame  take  as  the  plant.  Dilute  this  juice 
with  fix  times  as  much  pure  rain-water,  and  filter 'it 
repeatedly  through  a woollen  bag,  till  it  pafs  clear 
and  limpid.  Evaporate  the  filtered  juice  with  a 

gentle 
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gentle  heat,  till  it  be  almoft  as  thick  as  before  it 
was  mixed  with  water.  Put  this  infpiflated  juice 
into  a jar,  or  other  veflfel  of  earth  or  glafs  j on  its 
furface  pour  olive  oil  to  the  depth  of  a line,  and  1st 
it  in  a cellar.  Seven  or  eight  months  after  this,  pour 
off  gently  the  liquor  contained  in  the  velfel,  the  in- 
fide  of  which  you  will  find  covered  with  a cryftal- 
lized  Salt.  Separate  the  cryftals  gently  ; wafh  them 
quickly  with  a little  fair  cold  water,  and  dry  them  : 
this  is  the  ElTential  Salt  of  the  plant. 

OBSERVATIONS. 

Every  plant  is  not  equally  difpofed  to  yield  its 
ElTential  Salt,  by  the  method  here  propofed.  Suc- 
culent vegetables  only,  whole  juices  are  aqueous  and 
not  too  vifeous,  are  fit  for  this  purpofe.  Such  for 
example  as  forrel,  brook-lime,  fuccory,  fumitory, 
water-creffes,  plantain,  &c.  An  ElTential  Salt  can- 
not be  procured  from  thole  that  yield  thick,  vif- 
cid,  mucilaginous  juices,  fuch  as  the  feeds  of  flea- 
wort  ; unlefs  their  juices  be  previoufiy  attenuated  by 
fermentation,  and  that  vifeofity  deftroyed-  which  obr 
ftrufts  the  Cryftallization  of  this  Salt. 

Nor  can  the  ElTential  Salt  be  obtained  in  any 
quantity  from  vegetable  matters  abounding  in  oil. 
Moll  kernels  and  feeds  are  of  this  fort : they  all  con- 
tain a great  quantity  of  fat  oil,  which  fo  entangles 
and  clogs  this  Salt,  that  the  particles  thereof  cannot 
jhoot  away  from  the  tenacious  juices  into  cryftals. 

The  fame  is  to  be  faid  of  dry  aromatic  plants  ; 
becaufe  they  contain  much  elfential  oil,  or  refinous 
matters  that  produce  the  fame  effedt.  It  is  tru» 
the  ElTential  Salt  itfelf  contains  a certain  portion  of 
oil  i for  it  is  no  other  than  the  Acid  of  the  plant 
incorporated  and  cryftallized  with  part  of  its  oil  and 
of  its  earth:  but  then  the  oil  muft  not  be  in  too  great 
a quantity ; becaufe  it  fheaths  the  Acid,  renders  it 
clammy,  as  it  were,  and  hinders  it  from  extricating 

itfelf. 
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itfelf,  do  as  to  be  able  to  exert  its  qualities,  and  ap- 
pear in  the  form  of  Salt. 

The  plants,  from  which  you  intend  to  extrad  this 
Salt,  fhould  be  gathered  in  the  morning  before  fun- 
rife;  becaufe  they  are  then  mod  fucculent,  not  being 
yet  dried  up  or  withered  by  the  heat  of  the  Sun. 

The  juice  of  plants  obtained  by  exprefiion  is  very 
thick ; becaufe  it  contains  many  particles  of  the 
bruifed  plant,  that  are  unavoidably  fqueezed  out 
along  with  it.  In  order  to  clear  it  of  thefe  fuperfluous- 
parts,  it  is  proper  to  filter  it ; but  as  that  would 
be  difficult,  on  account  of  the  thicknefs  of  the  juice, 
it  mud  be  thinned,  by  diluting  it  with  a quantity  of 
water,  diffident  to  give  it  the  requifite  degree  of 
fluidity.  . / > • : , ' 

Indead  of  thus  diluting  the  expreffed  juice,  the 
plant  may  be  ground  with  water,  before  it  is  put  into 
the  prefs:  it  will  by  this  means  furnifh  a more  .fluid 
juice,  that  will  eafily  pafs  through  the  filter.  This 
method  may  be  employed  with  fuccefs  on  dry  plants, 
or  fuch  as  are  not  veryfucculenti  For  this  operation 
rain-water  is  to  be  preferred  to  any. other,;  becaufe 
it  is  the  pured : for  all  waters  that  have  run  fome 
time  through  the  earth,  or  on  its  furface,  are  to  be 
fufpeded  of  containing  fome  faline  orfelenitic  mat- 
ter, which  would  mix  with  and  deprave  the  Efientral 
Salt. 

The  juice  of  the  plant,  when  diluted  with  the 
quantity  of  water  diffident  to  facilitate  its  filtration, 
is  too  aqueous  to  let  the  Salt  it  contains  unite  into 
Cry  dais : it  mud  therefore  be  evaporated,  till  it 
hath  recovered  a fomewhat  thicker  confidence.  The 
heat  applied  for  that  purpofe  mud  be  gentle;  led 
the  Acid  and  oily  parts,  that  are  to  form  the  Salt, 
be  fpoiled  or  diffipated,  as  they  are  not  very  fixed. 
In  dimmer,  the  heat  of  the  fun  is  diffident  to  efded 
this  evaporation  : but  if  you  make  ufe  of  this  me- 
thod, the  juice  to  be  evaporated  mud  be  put  into 

feveral 


94  Elements  of  the 

- feveral  broad  flat  pans ; that,  a larger  furface  being 
expofed  to  the  action  of  the  air  and  fun,  the  evapo- 
ration may  be  the  fooner  completed  : for  if  the  juice' 
fhould  continue  too  long  in  the  degree  of  heat  re- 
quifite  for  its  evaporation,  it  might  begin  to  fer- 
ment ; which  would  be  very  detrimental. 

The  oil  poured  on  the  liquor  preventsTts  fer- 
menting, putrefying,  or  growing  mouldy,  during 
the  long  fpace  of  time  required  for  the  Cryflalliza- 
tion  of  the  Effential  Salt. 

Thefe  Salts  are  excellent  Medicines,  being  en- 
dued with  the  fame  virtues  as  the  plants  from  which 
they  were  obtained. 

They  cannot  be  procured  from  plants  by  di (filia- 
tion, though  they  confifl  in  a great  meafure  of  vola- 
tile principles  *.  nor  are  they  obtainable  by  any  other 
procefs  that  requires  much  heat  ; becaufe  they  are 
eafily  decompofed,  and  the  fire  changes  their  natures 
entirely.  The  oily  Acids  extradted  from  plants  by 
diflillation  do  not  cryftallize,  and  always  have  an , 
empyreumatic  acrimony,  that  makes  them  very  dif- 
ferent from  the  Effential  Salts,  which  are  very  mild 
and  faponaceou'Si 


PROCESS  IL 

To  drazv  the  Oils  out  of  Kernels,  Seeds,  and  Fruits y uy 

Exprejfion. 

POUND  in  a marble  mortar,  or  grind  in  a mill* 
the  kernels,  feeds,  or  fruits,  out  of  which  you 
intend  to  exprefs  the  Oil.  If  your  matters  be  meagre* 
anu  grind  to  meal,  fufpend  that  meal  in  the  fleam 
of  boiling  water,  in  order  to  moiften  it  a little,  and 
then  dry  it. 

Tyeup  your  matter  thus  prepared  in  a new,flrong* 
thick,  canvafs  bag,  and  put  it  into  a prefs,  between 
two  iron  plates  previoufly  heated  in  boiling  water  : 
fqueeze  it.ftrongly,  and  you  will  fee  the  Oil  run  in 
ffreams  into  the  receiving  veffel. 

O B S E F* 
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OBSERVATIONS. 

The  Fat  Oil  of  Plants  is  particularly  found  In 
kernels,  feeds,  and  fame  fruits ; lome  kernels  con- 
tain fuch  a vaft  quantity  thereof,  that,  on  being  very 
flightly  bruifed  in  a mortar,  theydifeharge  it  in  great 
abundance.  Sweet  and  bitter  Almonds,  Walnuts, 
and  Lint-feed,  are  all  of  this  kind  ; and  require  no 
other  management,  but  to  be  pounded  and  preffed, 
to  make  them  yield  a great  deal  of  Oil.  But  there 
are  others  more  meagre,  that  being  ground  produce 
an  almoftdry  flour.  In  order  to  facilitate  the  ex- 
preflion  of  the  Oil  out  of  fuch,  they  muft  be  expol-, 
ed,  when  ground,  to  the  fleam  of  boiling  water. 
For  this  purpofe  the  meal  may  be  put  into  a fine 
fieve,  and  that  lufpended  over  a pan  half-full  of  wa- 
ter kept  boiling  on  the  fire.  The  afeending  vapours 
will  moiflen  the  hour,  render  it  more  undtuous, 
and  facilitate  the  expreffion  of  the  Oil. 

It  is  proper  to  dry  it  -a  little  before  it  be  put  into 
the  prefs,  that  it  may  yield  as  little  water  as  pofnble 
along  with  the  Oil.  Nevert'nelefc,  fo  much  water 
happens  now  ana  then  to  be  left  in  it,  that  fome  is 
exprefied  together  with  the  Oil : but  as  oil  and 
water  do  not  incorporate,  they  are  eallly  feparated 
after  the  operation  is  finiflied. 

The  extraction  of  the  Oil  is  alfo  greatly  facilitat- 
ed by  heating  the  plates,  between  which  the  oleagi- 
nous matters  are  fqueezed  : but  they  mull  not  be 
made  too  hot,  if  you  mean  to  have  a very  mild  Oil, 
cfefigned  either  for  aliment  or  for  medicine ; fuch 
as  the  Oil  of  olives,  and  that  of  fweet  almonds. 
For  this  reafon  the  plates  mult  be  warmed  in  boiling 
water  only  : if  you  heat  them  to  a greater  degree 
you  run  the  rifque  of  giving  an  acrimony  to  the  Oils 
you  exprefs.  But,  when  thefe  Oils  are  intended  for 
other  ufes,  the  plates  may  be  made  hotter,  bccaufe 
their  heat  increafes  the  yield  of  Oil. 
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It  is  remarkable  that  all  the  Oils  obtained  by  ex- 
preflion, with  the  precautions  above  recommended/ 
are  conftantly  very  mild ; even  though  the  matters' 
from  which  they  are  extracted  be  in  themfelves  very 
acrid.  Muftard-feed,  which  is  fo  acrid  that  it  is 
even  cauftic,  yields,  by  expreflion,  an  Oil  as  mild 
as  that  of  fweet  almonds.  But  then  the  kernels, 
feeds,  and  fruits,  from  which  the  Oils  are  extracted, 
muft  not  be  old ; becaufe  thefe  Oils,  which  are 
perfeftly  mild  when  frefh  and  new,  become  into- 
lerably acrid  when  they  grow  old,  and  acquire  this 
acrimony  even  in  the  fruit  itfelf;  for  it  is  obferved 
that  thefe  fruits  turn  rancid  as  they  grow  old. 

The  Fat  Oils  obtained  by  expreflion  are  ufed  in 
medicine,’  both  internally  and  externally,  as  leni- 
tives and  Emollients.  Every  body  knows  the  great 
ufe  of  Oil  of  fweet  almonds,  in  inflammatory  dif- 
tempers  of  the  breaft  and  inteftines.  But  it  muft 
be  carefully  noted,  that  thefe  Oils  can  produce  no 
good  effefts^  unlefs  they  be  frefh  expreffed,  and  from 
fruits,  kernels,  or  feeds  that  have  not  been  long 
Jcept : for  they  not  only  lofe  their  lenient  virtue  by 
growing  old ; but  they  even  acquire  an  oppofite' 
quality,  and  contract  fuch  a fharp  acrimony,  that 
far  from  procuring  any  falutary  relief  or  mitigation 
to  the  inflamed  parts,  they  are  capable  of  irritating 
and  inflaming  the  found. 

It  is  therefore  ..of  the  laft  importance  to  adminifter 
them  only  when  they  are  quite  Frefh  : they  ought 
never  to  be  above  two  or  three  days  old.  Thofe' 
that  are  old  are  generally  more  limpid  and  tranfpa- 
rent  than  the  frefh,  which  look  a little  more  cloudy. 
The  beft  way  to  diftinguifh  them  is  to  tafte  them, 
and  to  try  whether  or  no  they  leave  any  fenfation  of 
rancidity  on  the.  palate  and  in  the  throat. 
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PROCESS  III. 

~eTo  draw)  the  Ejjential  Oils  of  certain  Fruits 

by  Exprejfion. 

TAKE  the  rind  of  a Citron,  Lemon,  Orange* 
Bergamot-Pear,  or  other  fruit  of  that  kind  ; 
cut  it  in  dices,  and,  doubling  the  dices,  fqueeze 
them  between  your  finger^,  over  againft  a polidied 
glafs  fet  upright,  with  its  lower  end  in  a veftel  of 
earth  or  porcelain.  Every  time  you  fqueeze  the 
peel  in  a new  ply,  there  will  fquirt  out  of  it  feveral 
fine  jets  of  liquor,  which,  meeting  with  the  furface 
of  the  glafs,  will  be  condenfed  into  drops,  and 
trickle  down  in  fmall  ftreams  into  the  recipient* 
This  liquor  is  the  Edential  Oil  of  the  fruit* 

OBSERVATIONS.  , 

4 

No  fruits  but  thofeof  the  kind  above-mentioned 
will  yield  an  Edential  Oil  by  expredion.  The  rind 
of  the  fruit  is  the  refervoir  of  this  Oil ; it  is  con- 
tained in  little  vehicles,  which  may  be  feen  by'  the 
naked  eye,  fpread  all  over  the  furfacd  of  the  peel, 
and  which,  burfting  when  the  peel  is  fqueezed,  dis- 
charge the  Oil  in  the  form  of  very  fine  {lender  fpouts. 
Every  body  knows  that  thefe  little  oily  ftreams  in- 
ftantly  take  fire,  when  fpirted  through  the  dame  of  a 
candle  : the  Oil  in  this  cafe  is  entirely  confumed. 

The  Edential  Oil;  thus  obtained  by  expredion, 
hath  a very  fweet  and  moft  agreeable  fcent*  It  is  in 
every  refpedt  the  fame  as  when  it  made  a part  of 
the  fruit  that  yielded  it  3 feeing  it  hath  not  under-* 
gone  the  action  of  fire.  Yet  this  method,  however 
good  it  may  be,  can  hardly  be  pradtifed  but  in  the 
countries  where  thofe  fruits  are  in  great  plenty ; be- 
caufe  we  cannot  by  this  means  obtain  any  thing  near 
the  quantity  of  Oil  they  contain. 
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This  inconvenience  may  be  remedied  by  rubbing' 
the  rind,  which  contains  the  Eflential  Oil,  on  the 
furface  of  a fugar-Joaf.  The  inequalities  of  that 
furface  produce  the  effects  of  a rafp,  by  tearing  all 
the  oily  vehicles.  The  Oil,  which  iflues  in  abun- 
dance, is  imbibed  by  the  fugar  and  moiftens  it. 
"When  the  fugar  is  fufficiently  impregnated  there*- 
\yith,  it  may  be  fcraped  off  with  a knife,  and  put 
into  a well-ftopped  bottle.  The  fugar  does  not 
alter  the  nature  of  the  Oil ; which  may  be  kept  in 
this  manner  for  years,  and  ufed,  though  combined 
with  the  fugar,  for  almoft  all  the  fame  purpofes  as 
when  in  a fluid  ft  ate  ; that  is,  to  aromatize  the  fe- 
veral  matters  with  which  you  incline  to  mix  it.  We 
owe  thefe  obfervations  to  M.  Geoffroy. 

This  experiment,  in  which  the  Eflential  Oil  of 
a vegetable  is  obtained  by  expreflion  alone,  and 
without  the  aid  of  fire,  proves  that  the  Oils  of  this 
kind  exift  naturally  in  vegetables ; and  that  the 
Oils  of  the  fame  kind  obtained  by  diftillation,  as 
fhall  be  fliewn  in  its  place,  are  not  the  product  of 
the  fire.  Eflential  Oils  drawn  by  expreflion  da 
not  very  fenfibly  differ  from  thofe  procured  by 
diftillation. 
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CHAP.  III. 

Of  the  Substances  obtained  from 
Vegetables  by  Trituration. 


PROCESS  I. 

To  make  the  Extraff  of  a Plant  by  Trituration. 

BRUISE  the  vegetable  fubftance  of  which  you 
intend  to  make  the  Extract ; or,  if  it  be  hard 
and  dry,  grind  it  to  a powder  : put  the  matter  thus 
prepared,  together  with  feven  or  eight  times  as 
much  rain-water,  into  an  earthen  veffel ; and  into 
this  veffel  fit  a churning-ftaff,  fo  that  it  may  be 
continually  whirled  round  with  a rotatory  motion, 
by  means  of  a cord,  a wheel,  and  a winch.  Ply  this 
machine  for  ten  or  twelve  hours  and  then  filter  the 
liquor  through  two  linen  clothsfpread  onahair-fieve. 
Let  your  filtered  liquor  Hand  quiet  for  twelve  hours 
more : then  pour  it  off  by  inclination  frpm  the  fe-  ' 
diment  you  will  find  at  bottom ; and  filter  it  a 
fecond  time  through  a flannel  bag. 

Pour  frefh  water,  but  in  a fmaller  quantity,  on 
the  mafs  left  after  trituration  with  the  machine. 
Triturate  it  again  for  four  or  five  hours.  Treat  the 
liquor  of  this  fecond  triture  juft  as  you  did  that  of 
the  firft,  and  mix  them  both  together.  Diftribute 
all  the  liquor  you  now  have  among  a fufficient 
number  of  fhallow  earthen  plates,  and  evaporate 
it  by  a gentle  warmth,  fuch  as  that  of  the  fun,  or 
of  a vapour- bath,  to  the  confidence  of  an  Extract, 
or  even  to  drynefs,  as  you  think  proper. 
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In  trituration  the  water  takes  up,  not  only  the 
Salts  of  plants,  but  alfo  a pretty  considerable  quan- 
tity of  their  oily  and  earthy  parts,  which  thofe  Salts 
have  rendered  foluble  therein,  by  communicating  to 
them  afaponaceous  and  mucilaginous  quality.  After 
trituration  therefore  nothing  remains  but  the  grofleft 
particles  of  oil  and  earth.  Hence  it  is  evident  that 
the  water,  in  which  plants  have  been  triturated,  con- 
tains nearly  the  fame  principles  as  the  juices  of  thofe 
plants  drawn  by  expreflion  ; and  that  it  is  alfo  im- 
pregnated with  their  Effential  Salts : fo  that,  by  eva- 
porating it  to  a due  cortfiftence,  we  have  a well-made 
Extradt  of  the  triturated  plant. 

The  Count  de  la  Garaye,  who  hath  long  culti- 
vated, with  great  afliduity,  thofe  parts  of  Chymiftry 
by  which  Medicine  may  be  improved,  hath  made  a 
great  number  of  experiments  for  obtaining  from 
plants,  by  triture  with  water,  the  matters  in  which  ■ 
their  virtues  chiefly  refide,  and  hath  alfo  publiflied 
a work  intitled  Hydraulic  Chymiftry,  in  which  he 
gives  a particular  account  of  all  the  proceflfes  for 
making  iuch  Extradls  of  the  chief  mineral,  vegeta- 
ble, and  animal  fubftances,  as  are  moft  frequently 
ufed  in  the  practice  of  Phyfic.  His  way  of  evapo- 
rating, by  a gentle  heat,  the  liquor  containing  the 
Extradt  of  a triturated  fubftance  is  a very  good  one  : 
for  we  know  that  heat,  if  but  a very  little  too  ftrong, 
is  capable  of  changing  the  natures  of  compound 
bodies,  by  difuniting  their  principles,  and  exhaling 
fome  of  them. 

If  all  vegetable  matters  were  fat  and  fucculent, 
as  moft  pot-herbs  are,  triture  would  not  be  necef- 
fary  for  the  making  an  Extradt  of  them,  even  with- 
out the  help  of  fire.  We  Ihould  have  nothing  to  do, 
for  that  purpofe,  but  to  exprefs  their  juices,  as  be- 
fore, clarify  them,  and  evaporate  with  a gentle  heat 

to 


Practice  of  Chymistry.  ioi 

to  the  confidence  of  an  Extract.  But  many  vege- 
table fu'oftances,  fuch  as  woods,  barks,  roots,  &c. 
are  dry,  hard,  and  compaft.  Thefe  matters  will  not 
give  out  their  Extraft,  without  fuch  an  application 
of  water  as  fhall  diffolve  their  faline,  faponaceous, 
and  mucilaginous  parts.  Now  this  mud  be  effected 
either  by  triture,  or  by  fire.  Trituration  has  the 
advantage  of  procuring  Extrafts,  in  which  the  prin- 
ciples are  perfectly  unaltered,  and  retain  the  fame 
proportions,  with  refpedt  to  each  other,  as  in  the 
plant:  but  then  it  is  attended  with  the  inconveni- 
ences of  being  very  tedious,  troublefome,  and 
chargeable.  When  v/e  come  to  deliver  the  me- 
thods of  making  Extracts  by  decoftion  and  by  in- 
fufion,  we  fhall  fee  what  are  the  advantages  and 
difad  vantages  of  preparing  Extracts  by  heat. 

The  matters,  from  which  anExtradt  is  to  be  made 
by  triture,  mult  be  previoufly  bruifed  and  reduced 
into  fmall  parts,  in  order  to  facilitate  the  adtion  of 
water  upon  them.  The  feveral  filtrations  and  de- 
cantations here  diredted  are  intended  to  feparate  the 
groffer  parts  of  the  plant,  that  were  only  fufpended 
in  the  liquor,  but  not  truly  diffolved,  by  means  of 
the  agitation  and  motion  : for  this  reafon  alfo,  the 
longer  the  liquor  is  left  to  fettle,  the  purer  will  the 
Extradl  be. 

Though  the  plant  be  triturated  the  firft  time  with 
a great  deal  of  water,  and  for  a good  while  too, 
yet  it  is  not  by  that  means  wholly  exhaufted  : M. 
de  la  Garaye  therefore  directs  the  remainder  to  be 
triturated  again  with  frefh  water:  but  this  fecond 
operation  requires  only  half  the  water  ufed  in  the 
former,  and  need  be  continued  only  half  the  time  $ . 
the  plant  having  been  already  opened  by  the  former 
triture,  and  having  fewer  parts  to  give  out.  It 
is  better  to  add  frefh  water,  and  triturate  a fecond 
time,  than  to  triturate  but  once,  and  for  a greater 
length  of  time  : for  when  the  water  is  impregnated 
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with  the  principles  of  the  plant  to  a certain  degree, 
it  is  lefs  capable  of  adding,  and  of  diffolving  more, 
than  when  it  is  pure.  , 

As  the  water  impregnated  with  the  principles  of 
the  plant  by  triture  muft  be  almoft  wholly  evapo- 
rated, in  order  to  bring  thofe  principles  nearer  togeT 
ther,  and  that  the  whole  may  lie  in  the  fmalleft  com- 
pafs  poftible ; and  moreover,  as  this  evaporation 
muft  be  effedled  by  the  gentleft  heat,  it  is  necefiary 
to  fpread  the  liquor  fo,  by  diftributing  it  among  a 
great  number  of  plates,  that  it  fliall  be  reduced  in 
a manner  entirely  to  furface.  By  this  means  the 
Extradl  may  be  evaporated  even  to  drynefs  : and 
this  is  M.  de  la  Garaye’s  pradlice.  As  the  Extradls, 
thus  evaporated  to  drynefs,  cannot  be  taken  up 
othefwife  than  in  little  fcales,  the  lower  furface? 
whereof,  by  adhering  to  the  glazing  of  the  plate,  are 
frnooth  -and  fhining,  they  in  fome  meafure  refemble 
a cryftallized  Salt  j which  led  M.  de  la  Garaye  into 
an  error,  and  induced  him  to  give  the  title  of  EiTen- 
tial  Salts  to  the  Extradls  prepared  in  this  manner. 
The  Effential  Salt  is  indeed  contained  in  them : but 
ftill  they  are  only  Extradls,  as  Mr.  Geoffroy  hath 
fhewn,  in  a Memoir  on  this  fubjedl  given  in  by  him 
to  the  Academy  ; fince,  beftdes  the  Effential  Salt, 
they  contain  moreover,  as  was  faid  before,  a great 
deal  of  the  oil  and  earth  of  the  matters  from  which 
they  were  extradled.  This,  in  the  main,  is  no  oh- 
jedtion,  but  rather  an  advantage  to  them ; confi- 
dering  that  fuch  faline  Extradls  are,  on  that  account, 
fo  much  the  more  like  the  fubftances  from  which 
they  were  obtained  ; efpecially  with  regard  to  their 
medicinal  properties. 
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PROCESS  II. 

To  extract  from  Seeds  and  Kernels , by  Trituration,  the 
Matter  ofEmulfions. 

BLANCH  the  kernels  of  which  you  defire  to 
make  an  Emulfion  ; put  them  into  a marble 
mortar ; add  a very  little  water ; and  pound  them 
with  a wooden  peftle.  Continue  pounding  and  tri- 
turating till  the  matter  become  like  a white  pafte. 
From  time  to  time  pour  on  it,  by  little  and  little, 
more  fair  water  warmed,  ftill  continuing  the  tritu- 
ration ; by  which  means  the  pafte  will  grow  thin- 
ner. Go  on  thus  till  every  particle  of  your  kernels 
be  crufhed  to  pap.  Then  add,  ftill  rubbing  the 
mixture,  enough  of  water  to  make  the  whole  an 
a6lual  fluid  ; and  you  will  have  a liquor  of  a dead- 
white  colour,  refembling  milk.  Strain  it  through 
a clean  linen  cloth  : it  will  leave  on  the  filter  fome 
coarfe  parts,  which  muft  be  returned  to  thofe  left  in 
the  mortar.  Again  triturate  and  rub  the  remainder 
of  the  kernels,  with  the  addition  of  water  as  before. 
This  fecond  liquor  will  not  be  fo  white  nor  fo  rich 
as  "the  former : filter  it  in  the  fame  manner,  and 
again  grind  with  water  the  folid  parts  remaining. 
In  this  manner  proceed,  repeatedly  rubbing  and  add- 
ing frefh  water,  till  it  appear  no  longer  milky,  but 
come  off  clear.  The  white  milky  waters  thus  ob- 
tained go  by  the  name  of  an  Emulfion. 

OBSERVATIONS . 

All  the  matters,  from  which  a Fat  Oil  is  ob- 
tainable by  expreflion,  produce  Emulfions  when 
triturated  with  water.  < 

An  Emulfion  confifts  chiefly  of  two  fubftances. 
One  of  thefe  is  mucilaginous,  and  foluble  in  water. 
This  fubftance  by  itfelf  would  not  give  a milky  ap- 
pearance to  the  Emulfion,  which,  with  it  alone,  would 
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be  limpid.  The  other  is  a Fat  Oil,  which  of  itfelf 
is  not  foluble  in  water  ; but  being  divided  by  the 
means  of  trituration  into  very  fmall  globules,  it  is 
difperfed  through  the  whole  liquor,  and  fufpended 
therein  by  the  aid  of  the  mucilaginous  part.  It  is 
this  oily  part  that  gives  the  Emulfion  its  dead- white, 
milky  colour ; becaufe  it  is  hot  actually  diffolved 
in  the  water,  but  only  diffused  through  it. 

If  Oil  be  mixed  with  water  in  a phial,  and  the 
mixture  ftrongly  fhaken  for  fome  time,  with  a rapid 
and  continued  motion,  the  Oil  will  be  divided  into 
a vaft  number  of  little  globules,  which  intervening 
between  the  parts  of  the  water  will  deftroy  its  tranf- 
parency,  and  give  it  a dead-white  colour,  like  that 
of  our  Emulfion.  But,  as  the  Oil  is  not  fo  minutely 
divided  by  this  means,  as  by  triturating  the  mat- 
ters containing  it  ; and  again,  there  being  no 
mucilage  in  this  liquor,  as  there  is  in  Emulfions, 
the  Oil  foon  feparates  from  the  water  when  it  is  left 
at  reft,  re-unites  into  round  globules,  and  thefe 
joining  together  rife  to  the  furface  of  the  liquor, 
which  then  recovers  its  tranfparency. 

The  cafe  is  not  exabtly  the  fame  with  Emulfions ; 
but  fomething  like  it  happens  to  them  alfo.  If  they 
be  left  to  Hand  quiet  in  a long  bottle,  the  liquor, 
which  at  fir  ft  appeared  homogeneous,  feparates  into 
two  manifeftly  different  parts.  The  upper  part  re- 
tains its  dead-white  colour,  but  is  thicker  and  more 
opaque ; while  the  lower  part  becomes  perfectly 
transparent.  This  is  the  beginning  of  an  entire  fe- 
paradon  of  the  oily  from  the  aqueous  parts.  The 
former,  being  the  lighter,  afcend  and'  gain  the  upper 
part  of  the  liquor ; while  the  lower,  being  freed 
from  that  which  obftru tiled  its  tranflucence,  recovers 
its  p'roper  limpidity  : but  the  oily  parts  do  not  re- 
unite into  maffes  large  enough  to  form  one  homo- 
geneous whole,  with  the  appearance  and  limpidnefs 
of  Oil  j their  being  minutely  divided  and  entan- 
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gled  in  the  mucilage  impeding  their  natural  ten- 
dency. 

Emulfions  firft  begin  to  fpoil,  as  they  grow  old, 
not  by  turning  rancid  and  acrimonious  like  the  Fat 
Oils  drawn  by  expreflion,  but  by  turning  four ; 
which  is  owing  to  the  great  quantity  of  mucilage 
they  contain.  As  there  is  a Fat  Oil  in  their  compo- 
fition,  they  have  the  fame  virtues  with  that  fort  of 
Oil  : but  they  are  moreover  incraflating,  cooling, 
and  emollient ; qualities  which  render  them  ex- 
tremely ufeful  in  acute  and  inflammatory  diforders. 
They  grow  four  in  a very  fhort  time,  efpecially  in 
the  heat  of  fummer  ; pay,  they  fometimes  do  fo  in 
two  hours  : and  therefore  they  ought  to  be  prepar- 
ed from  time  to  time  as  they  are  to  be  ufed. 

The  matter  that  is  left  when  all  the  fubftance  of 
the  Efnulfion  is  extracted,  and  from  which  the  wa- 
ter comes  off  clear  and  limpid,  is  fcarce  any  thing 
but  the  earthy  part  of  the  feed  or  kernel  that  was 
triturated ; which,  however,  frill  retains  a portion 
of  tenacious  and  grofs  Oil,  adhering  to  it  fo  firmly 
as  not  to  be  feparable  by  water. 

The  chyle  and  milk  of  animals  refemble  an 
Emulfion  in  feveral  refpeds,  and  particularly  in 
their  dead-white  colour ; which  arifes,  in  the  fame 
manner,  from  the  very  minute  particles  of  Oil  con- 
tained in  them,  and  diflributed  through  an  aqueous 
gelatinous  fluid,  but  not  diffolved  therein.  In  ge- 
neral, whenever  any  Oil  of  any  kind  happens  to  be 
lodged  in  this  manner  between  the  parts  of  an  aque- 
ous liquor,  it  always  makes  the  whole  of  an  opaque 
white : for  Oil  will  not  mix  with  water,  fo  as  to 
produce  a liquor  that  fliall  appear  homogeneous 
and  tranfparent,  unlefs  it  be  intimately  dilfolved 
in  the  water  ; which  cannot  be  effeded  but  by 
means  of  an  union  previoufly  contraded  between 
it  and  fome  faline  matter  * as  is  the  cafe  of  muci- 
lages, certain  faponaceous  matters,  and  fome  other 
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combinations  of  which  we  fhall  have,  occafion  to 

» 

treat  in  the  fequel. 

The  methods  we  have  hitherto  propofed,  for  ex- 
trading from  vegetable  fubftances  all  that  they  will 
yield  without  the  affiftance  of  fire,  are  not  capable 
of  analyzing  thofe  fubftances  accurately,  as  you  may 
have  obferved  $ fince  by  expreffion  and  trituration 
we  obtain  only  the  liquid  parts,  impregnated  indeed 
with  almoft  all  the  principles  of  plants,  which  how- 
ever are  ftill  combined  with  each  other,  and  barely 
feparated  from  the  groffeft  earthy  and  oily  parts. 
We  mud  therefore  neceffarily  have  recourfe  to  a 
more  effedual  expedient  for  carrying  our  analyfis 
further.  This  expedient  confifts  in  making  them 
undergo  the  adion  of  fire,  fucgeffively  graduated, 
from  the  gentleft  to  the  mod  violent  heat. 

But,  before  we  enter  on  this  Analyfis  of  V egeta-r 
bles,  it  is  proper  to  defcribe  the  different  operations 
that  may  be  performed  on  Oils,  the  only  pure  prin^ 
ciple  we  have  been  able  to  obtain  without  the  help 
of  fire.  As  we  fhall  have  occafion,  when  we  come 
to  treat  of  the  analyfis  of  plants  by  fire,  to  fay  a 
great  deal  more  concerning  Eflential  Oils,  we  re- 
serve till  then  what  relates  to  the  operations  that  may 
be  performed  on  them ; and  confine  ourfelves  her§ 
fp  the  operations  on  Fat  Oils, 
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CHAP.  III. 


Of  O PERATIONS  ON  FaT  O I L S, 


PROCESS  I. 

f['o  attenuate  Fat  Oils , and  change  their  nature , by 
expofing  them  to  the  abfion  of  fire , and  difiilling 
them. 

MI  X thoroughly  three  or  four  pounds  of  any 
Fat  Oil  whatever,  with  twice  its  weight  of 
lime  flaked  in  the  air.  Put  this  mixture  into  a 
large  earthen  retort,  leaving  a third  part  of  it  empty. 
Set  it  in  a reverberating  furnace,  and  lute  on  a re- 
ceiver. Heat  the  veflfel  with  a very  gentle  fire. 
A little  phlegm  will  rife  firft,  and  will  foon  be  fol- 
lowed by  an  Oil  that  will  fall  in  drops  from  the  nofe 
of  the  retort.  Continue  the  diflillation  very  flowly, 
till  you  perceive  the  Oil  that  comes  over  begin  to 
be  not  quite  fo  fluid  as  before,  but  rather  a little 
thicker. 

Then  unlute  your  receiver,  and  put  another  in 
its  place.  Continue  the  diflillation,  increaflng  your 
fire  by  degrees.  The  Oil  that  comes  over  will  grow 
thicker  and  thicker,  its  fluidity  will  decreafe,  and  it 
will  acquire  a dark-brown  colour,  which  at  laft 
will  become  blackifh.  The  Oil  will  then  be  very 
thick.  Pufh  the  operation  till  nothing  more  will 
come  off,  though  the  retort  be  red-hot.  During 
the  whole  time  this  diflillation  lafts,  there  riles  a 
good  deal  ’ of  water,  in  company  with  the  Oil. 
Keep  the  fecond  thick  Oil  by  itfelf. 

Mix  the  Oil  that  came  over  firft,  in  this  operation, 
with  an  equal  part  of  frefh  lime  flaked  in  the  air. 
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Put  the  mixture  into  an  earthen  or  glafs  retort,  of 
a fize  fo  proportioned  to  the  quantity,  that  a third 
part  thereof  may  remain  empty.  Diftili  as  before. 
The  fame  phenomena  will  appear  : a clear  Oil  will 
firft  come  over,  and  be  fucceeded  by  one  a little 
thicker.  Then  fhift  your  receiver,  and  diftili  off 
all  the  reft  of  the  Oil  with  an  increafed  fire.  The 
firft  Oil,  obtained  by  this  fecond.diftillation,  will  be 
clearer  and  thinner  than  that  of  the  firft  diftillation  ; 
and  the  fecpnd  Oil  will  not  be  fo  thick,  nor  of  fo 
deep  a colour  as  before. 

Diftili  over  again,  in  the  fame  manner,  the  thin 
Oil  of  this  fecond  diftillation,  and  go  on  thus  re- 
peatedly diftilling,  till  the  firft  clear  Oil  come  over 
with  a degree  of  heat  not  exceeding  that  of  boiling 
water.  Then,  inftead  of  mixing  your  Oil  with  lime, 
put  it  with  fome  water  into  a glafs  retort,  or  into  a 
body  with  its  head  fitted  on,  and  diftili  it,  keeping 
the  water  juft  in  a fimmer.  Your  Oil  will  be  more 
and  more  attenuated,  and,  after  being  thus  diftilled 
twice  or  thrice  with  water,  will  be  fo  limpid,  fo  thin, 
and  fo  clear,  that  you  will  fcarce  be  able  to  diftin- 
guifh  it  from  water  itfelf, 

0 B S E R RATIONS. 

Fat  Oils,  which  are  naturally  mild,  undtuous, 
inodorous,  or  have  at  moft  a fcarce  perceptible  fmell, 
refembling  that  of  the  fruit  or  kernel  from  which 
they  were  extracted,  change  their  natures  totally 
when  expofed  to  the  adtion  of  fire.  If  they  be  but 
heated  fo  as  to  boil,  they  become  acrid,  lole  much 
of  their  undluofity,  and  acquire  a very  pungent 
odour.  From  feveral  analogies,  and  by  feveral 
experiments,  recited  in  a Memoir  on  Oils  which 
I read  to  the  Academy,  I fliewed  that  thefe  alter- 
ations of  Fat  Oils  are  produced  by  the  fire’s  extri- 
cating an  Acid  in  them,  which  before  .lay  concealed 
and  inadtive.  What  I advanced  on  this  fubjedt 

may 
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may  be  feen  in  the  Memoirs  of  the  Academy  for 
1745,  and  in  my  Elements  of  the  Theory  of  Chy- 
miftry.  I fhall  take  occafion  to  add  fomething  more, 
in  fny  Obfervations  on  the  following  procefs,  by 
which  thefe  Oils  are  combined  with  Acids.  In  this 
place  I lhall  only  examine  what  pafles  in  the  repeat- 
ed diftillations  they  are  here  made  to  undergo. 

Fat  Oils  do  not  rife  in  difr illation  without  a de- 
cree of  heat  greater  than  that  of  boiling  water;  and 
therefore  they  muft  be  diftilled  in  a fand-bath,  or 
with  a naked  fire.  We  prefer  the  latter  method,  for 
reafons  elfewhere  adigned,  and  chiefiy  becaufe  the 
Oj  e ator  is  more  mailer  of  his  fire ; it  being  ab- 
folutely  neceffary,  in  this  operation,  that  he  have  it 
in  his  power  to  fupprefs  it  in  an  inllant,  when  he 
finds  it  too  drong  : for,  in  fuch  a cafe,  it  will  impe- 
tuoufiy  raife  the  thin  Oil  mixed  with  the  thick;  nay, 
the  whole  will  be  burnt,  as  it  were,  to  a coal,  if  a 
degree  of  fire  ever  lb  little  too  ftrong  be  kept  up 
but  for  a few  moments.  When  this  accident  hap- 
pens, it  is  always  predi£ted  by  a great  quantity  of 
white  vapours  afcending  with  impetuofity  out  of  the 
retort,  and  by  drops  of  Oil  following  each  other 
very  fall,  that  are  fcarce  limpid  at  firft,  and  foon 
become  of  a dark  colour.  All  this  may  be  pre- 
vented by  diddling  very  dowly,  and  with  great  pa- 
tience. 

Fat  Oils  may  be  diftilled  and  attenuated  without 
any  additament : but  then  the  operation,  which  is 
tedious  and  troublefome  enough,  even  when  lime  is 
ufed,  as  appears  from  our  defcription  of  the  procefs. 
would  be  much  more  fo  if  the  Oil  were  diddled 
alone,  without  the  addition  of  any  thing  to  divide 
it,  fpread  it,  and  enlarge  its  furface. 

Lime  is  one  of  the  bed  additaments  that  can  be 
employed  on  this  occafion ; not  only  becaufe  it  pro- 
cures the  advantages  jud  mentioned,  but  alfo  by 
reafon  that,  being  an  abforbent  of  fat  matters,  it 
1 1 unites 
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unites  with  the  gr offer  parts  of  the  Oil,  retains  them, 
and  fo  allows  the  thinneft  and  lighted:  parts  to  be 
readily  feparated  from  the  reft.  By  this  means  it 
greatly  expedites  the  operation  5 and,  the  more  of 
it  is  added,  with  refpeft  to  the  Oil,  the  fooner  is  a 
confiderable  quantity  of  thin  limpid  Oil  obtained  : 
and  this  is  the  reafon  of  our  directing  a double  quan- 
tity of  lime  to  be  mixed  with  the  Oil  in  the  ffrlt  dif- 
tillation. 

Lime  flaked  in  the  air  is  employed  preferably  to 
quick-lime ; becaufe  it  is  naturally  divided  into  a 
very  fine  powder,  and  capable  of  mixing  perfedtly 
with  all  forts  of  matters. 

The  water  that  firft  appears  in  the  diftillation 
comes  from  the  lime  : it  is  part  of  the  humidity 
which  the  lime  had  imbibed  from  the  air.  This  wa- 
ter continues  to  rife  with  the  Oil  during  the  whole 
diftillation,  according  as  the  degree  of  heat  is  in- 
creafed  : and,  if  the  diftillation  be  finifhed  by  keep- 
ing the  retort  red-hot,  for  fome  time  after  all  is 
come  over,  the  lime  in  it  will  have  a greyilh  caft, 
and,  when  water  is  poured  on  it,  grow  almoft  as  hot 
as  quick-lime. 

If  you  refolve  to  carry  on  thefe  diftillations  of  a 
Fat  Oil,  till  it  become  as  light  as  an  Efiential  Oil, 
it  is  neceffary  to  begin  with  a pretty  large  quantity 
thereof,  as  three  or  four  pounds  : for  the  quantity 
©f  the  Oil  is  confiderably  leffened  by  every  diftilla- 
tion ; not  only  becaufe  the  thickeft  and  groffeft  part 
is  feparated  from  it  every  time  ; but  alfo  becaufe  a 
portion  of  the  Oil  remains  fo  ftrongly  united  with 
the  lime,  that  the  force  of  fire  is  not  able  to  fepa- 
rate  them.  Moreover,  there  is  reafon  to  believe 
that  fome  of  it  is  decompofed  every  time  it  is  dif- 
tilled. 

If  Oil  be  diftilled  by  itfelf,  the  thickeft  and  hea- 
vieft  part  remains  charred,  as  it  were,  in  the  retort, 
the  infide  of  which  is  lined  with  a cruft  of  coal, 

that 
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that  is  to  the  laft  degree  fixed:  this  therefore  always 
occafions  a diminution  of  the  Oil. 

A Fat  Oii  mu  ft  be  diftilled  eight  or  nine  times, 
even  with  lime,  before  it  become  as  light  as  an  El- 
fential  Oil,  and  capable  of  riling  wholly  with  the 
heat  of  boiling  water : by  that  time  therefore  it  muft 
be  confiderably  diminished  5 and  if,  _ at  leaft,  the 
quantity  prefcribed  be  not  taken  at  firft,  there  will 
fcarce  remain  a few  ounces  capable  of  being  diftilled 
with  water. 

The  portion  of  thick  heavy  Oil,  obtained  in  the 
feveral  diftillations,  may,  if  you  will,  be  redlified 
again.  For  this  purpofe  you  muft  mix  it  with  frelh 
lime,  and  diftill  it  as  you  did  the  clear  Oil.  A por- 
tion of  this  alfo  will  be  attenuated,  and  come  over 
firft.  Thus  all  the  Fat  Oil  may  be  fubtilized  by  the 
adtion  of  fire  ; an  abfolutely  charred  black  part  ex- 
cepted, that  remains  fixed,  and  appears  fufceptible 
of  no  change,  but  by  burning  it  in  the  open  air, 
and  thereby  reducing  it  to  allies,  from  which  a little 
Fixed  Alkali  may  be  obtained.  In  this  fixed  part 
of  the  Oil  the  acid  and  earthy  parts  are  combined 
therewith,  in  a greater  proportion  than  they  ought 
to  be  in  pure  Oil. 

The  portion  of  Oil  that  hath  become  light  and 
thin  is  nothing  but  the  pureft  oily  part,  feparated 
from  the  grofs  Acids,  and  from  a certain  quantity 
of  earth,  which  made  it  thick  and  heavy.  This 
Oil  refembles  the  Eflential  Oils  in  lightnefs,  fluidity, 
and  a penetrating  agreeable  odour  : it  diflolves  in 
Spirit  of  Wine.  We  fhall  have  occafion  in  the 
fequel  to  enlarge  further  on  the  qualities  of  the  fe- 
veral  forts  of  Oils,  and  their  folubiiity  in  Spirit  of 
Wine,  vvhen  we  come  to  treat  of  Ardent  Spirits  and 
of  ./Ether.  * ’ • 
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PROCESS  II. 

¥ o combine  Fat  Oils  with  Acids.  Fhe  decompojition 
of  this  combination . 

U T any  Fat  Oil  whatever  into  a glafs  bafon, 
J andfet  it  in  a fand-bath  very  moderately  heat- 
ed. Pour  on  this  Oil  an  equal  quantity  of  concen- 
trated Oil  of  Vitriol,  which  will  immediately  diffolve 
it  with  violence;  a eonfiderable  ebullition  and  effer- 
vefcence  will  arife,  attended  with  great  heat,  and  a 
prodigious  quantity  of  black,  thick  vapours,  in 
which  may  be  eafily  perceived  the  fmell  of  burnt 
Oil,  together  with  that  of  a Sulphureous  Acid. 
The  mixture  will  become  of  a deep-red,  black,  and 
thick.  Stir  it  with  a fmall  ftick,  till  you  obferve 
that  all  is  quiet. 

O BSER  V A?  IONS. 

The  Vitriolic  and  Nitrous  Acids  unite  with  Fat 
Oils,  and  difTolve  them  with  violence  3 but  thefe 
Acids  mud:  be  fufficiently  ftrong  and  concentrated, 
otherwife  they  will  net  adb  upon  the  Oils.  The  Vi- 
triolic Acid,  in  particular,  diffolves  them  pretty 
thoroughly.  If  hot  water  be  poured  on  the  mixture 
defcribed  in. our  procefs,  this  water  will  become 
cloudy  and  milky,  by  diffolving  fome  of  it : fo  that 
Oils  may  be  rendered  lbluble  in  water  by  the  means 
of  Acids.  Spirit  of  Wine,  which  doth  not  attack 
Fat  Oils  in  their  natural  ftate,  unites  perfectly  with 
them,  and  makes  a clear  limpid  folution  of  them, 
when  they  are  thus  combined  with  Acids. 

The  Acids  alfo  fuffer  a eonfiderable  alteration  by 
contra&ing  an  union  with  Oils.  They  become 
much  milder,  and  lofe  almoft  all  their  ftrength.  If 
the  mixture  defcribed  in  the  procefs  be  diftilled, 
there  will  come  over  a great  quantity  of  an  empy- 

reurnatic 
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reumatic  acidulated  phlegm,  that  finells  ftrong  of 
Sulphureous  Spirit;  an  Oil  thinner  than  the  origi- 
nal faponaceous  mixture;  a weak  oily  Acid,  and  a 
very  thick,  black  Oil.  If  the  fire  be  made  very 
ftrong,  when  the  Oil  ceafes  to  rife,  it  fometimes 
happens  that  a little  Sulphur  fublimes  into  the  neck 
of  the  retort. 

By  this  analyfis  it  appears  that  the  ftrong  con- 
centrated Acid,  which  was  an  ingredient  in  the 
combination,  is  not  now  to  be  found.  The  Vi- 
triolic Acid  hath  changed  its  nature,  and  is  con  fider- 
ably  weakened  by  the  union  it  hath  contracted  with 
the  principles  of  the  Oil.  The  aqueous  part  of  this 
latter  fubftance  weakens  the  other,  and  loads  it  with 
phlegm;  the  inflammable  part  thereof  renders  it 
fulphureous,  and  even  converts  it  into  Sulphur. 

Hence  it  follows  that  fome  part  of  the  Oil  is  de- 
compofed,  by  the  union  it  contracts  with  the  Vi- 
triolic Acid : for  its  phlogifton  and  its  aqueous  prin- 
ciple cannot  be  difunited,  fo  as  to  form  a Sulphu- 
reous Spirit,  or.  an  aCtual  Sulphur,  and  an  aqueous 
Acid,  without  the  decompofition  of  a certain  quan- 
tity of  the  Oil,  in  proportion  to  the  two  disjoined 
principles.  Another  portion  of  the  Oil  remains 
united  with  the  Vitriolic  Acid,  without  fuffering  any 
decompofition,  and  communicates  to  that  portion 
of  the  Acid,  with  which  it  is  fo  combined,  a fome- 
what  faponaceous  quality,  which  makes  it  referable 
the  vegetable  Acids. 

Thus  we  fee,  that,  when  the  Vitriolic  Acid  and 
a Fat  Oil  are  combined  together,  they  both  fiiffer 
confiderable  changes;  the  Acid  by  the  new  al- 
liances into  which  it  enters,  and  the  Oil  by  the 
decompofition  it  undergoes.  In  confequence  hereof 
a much  fmaller  quantity  of  Oil  is  obtained,  by  de- 
compounding this  combination,  than  was  at  firft 
put  in. 

VOL.  II.  I If 
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If  the  Oil  abftrafted  by  diftillation  be  combined 
again  with  a frefh  quantity  of  the  concentrated  Acid, 
the  fame  effecfts  will  again  follows  and  by  this  means 
any  quantity  of  Oil  at  pleafure  may  be  entirely  de- 
compofed.  This  fingle  experiment  affords  an  evi- 
dent proof  of  many  important  truths  advanced  in 
our  Elements  of  the  Theory. 

Spirit  of  Nitre  likewife  diffolves  expreffed  Oils. 
With  Oil  of  Olives  it  forms  a white  .pafte,  refem- 
bling  a fine  pomatum.  This  compound  is  perfectly 
foluble  in  Spirit  of  Wine.  The  Acid  muff  be  very 
ftrong  and  fmoking  to  unite  with  this,  or  with  any 
other  Fat  Oil:  but  it  diffolves  fome  of  them  with 
more  rapidity  than  others;  in  which  number  is  the 
Oil  of  Walnuts.  It  a£lson  thefe  Oils  with  fo  much 
vehemence  that  it  burns  them,  in  fome  meafure, 
making  them  black  and  thick. 


As  combine  Fat  Oils  with  Fixed  Alkalis.  Flard  and 
Soft  Soap..  Fhe  decompofition  of  Soap. 


AKE  a lixivium  of  Alicant  kelp  made  more 


cauftic  by  lime,  as  we  fhall  fhew  when  we 
come  to  fpeak  of  Alkalis.  Evaporate  this  lye  till  it 
be  capable  of  bearing  a new-laid  egg.  Divide  it 
into  two  parts;  and  to  one  of  thefe  put  juft  wa- 
ter enough  to  weaken  it  fo,  that  a new-laid  egg 
will  not  fwim  in  it,  but  fall  to  the  bottom.  With 
the  lye  thus  weakened  mix  an  equal  quantity  of 
frefh-drawn  Olive  Oil.  Stir  and  agitate  the  mixture 
well,  till  it  become  very  white.  Set  it  over  a gentle 
fire,  and  continue  ftirring  it  inceffantly,  that  the 
two  ingredients  of  which  it  is  compounded  may 
gradually  combine  together,  as  part  of  the  water 
evaporates.  When  you  perceive  they  begin  to 
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Imite,  pour  into  the  mixture  thrice  as  much  of  the 
fird  ftrong  lye  as  you  took  of  Olive  Oil.  Continue 
the  coftion  with  a gentle  fire,  always  dirring  the  mat- 
ter, till  it  become  lb  thick  that  a drop  of  it  fixes,  as 
it  cools,  into  the  confidence  that  Soap  ought  to  have. 
By  difToiving  a little  of  this  Soap  in  water,  you' will 
difcover  whether  or  no  it  contains  more  Oil  than 
ought  to  be  in  the  compofition.  If  it  difTolve  therein 
wholly  and  perfectly,  without  the  appearance  of  the 
lead  little  drop  of  Oil,  floating  on  the  water,  it  is  a 
dgn  that  it  doth  not  contain  too  much  Oil.  If,  on 
the  contrary,  you  perceive  any  of  thefe  little  glo- 
bules, you  mud  pour  into  the  veflel,  containing  your 
matter,  a little  more  of  the  dronglye,  to  abforb  the 
redundant  Oil.  If  there  be  too  much  of  the  Al- 
kali, it  may  be  difcovered  by  the  tade.  If  tl\e  Soap 
leave  on  your  tongue  the  fenfation  of  an  Alkaline 
Salt,  and  produce  an  urinous  favour,  it  is  a flgn 
that  there  is  too  much  Salt  in  proportion  to  the  Oil. 
In  this  cafe  a little  Oil  mud  be  added  to  the  mix- 
ture, to  faturate  the  fuper-abundant  Alkali.  An  ex- 
cefs  in  the  quantity  of  Alkali  difcovers  itfelf  likewife 
by  the  Soap’s  growing  moift  in  the  air,  on  being  ex~ 
pofed  to  it  for  fome  time. 

0 BS  ER  V A?  10  NS. 

Fixed  Alkalis,  even  when  refolved  into  a liquor, 
that  is,  when  loaded  with  much  water,  unite  eaflly 
with  Fat  Oils,  as  appears  from  the  experiment  jud 
recited,  and  require  but  a moderate  heat  to  perfect 
that  union.  This  combination  may  even  be  com*! 
pletely  effedled  without  the  aid  of  fire,  and  by  the 
heat  of  the  fun  only,  provided  fuffleient  time  be 
allowed  for  that  purpofe;  as  Mr.  Geoffrov  found 
upon  trial.  It  only  requires  the  mixture  of  the  Oil 
and  Alkali  to  be  kept  five  or  fix  days  in  digedion, 
and  dirred  from  time  to  time.  A lixivium  of  pure 
Alkali,  not  acuated  by  lime,  may  alfo  be  ufed  to 

I 2 make 
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make  Soap : but  it  is  Obferved  that  the  combination 
fucceeds  better,  and  that  the  Alkali  unites  fooner 
and  more  perfectly  with  the  Oil,  when  it  is  ffiarp- 
ened  by  lime. 

The  Oil  is  firft  mixed  with  a weaker  and  more- 
aqueous  lye,  to  the  end  that  the  combination  may 
not  take  place  too  haftily,  but  that  all  the  particles 
of  the  two  fubdances  to  be  compounded  together 
may  unite  equally.  But  as  foon  as  the  Alkali  be- 
gins to  diflolve  the  Oil  gradually  and  quietly,  the 
diffol.ution  may  then  be  accelerated ; and  that  is  done 
by  adding  the  remaining  lye,  which  is  dronger  and 
lefs  diluted  than  the  other. 

Soap  made  with  Olive  Oil  is  white,  hard,  and 
hath  not  a very  difagreeable  fmell : but  as  that  Oil 
is  dear,  others,  even  the  fat  and  oils  of  animals, 
are  fometimes  fubdituted  for  it.  The  Soaps  made 
with  moft  of  thefe  other  matters  are  neither  fo  hard, 
nor  fo  White,  as  that  made  of  Olive  Oil : they  are 
called  Soft  Soaps. 

Oils  thus  afibciated  with  Fixed  Alkalis  are  by 
that  means  rendered  foluble  in  water ; becaufe  the 
Alkaline  Salts,  having  a great  affinity  with  water, 
communicate  part  thereof  to  the  Oils  with  which 
they  are  now  incorporated.  Yet  the  Oil  is  not  for 
all  that  rendered  thoroughly  mifcible  witji  water,  or 
perfectly  foluble  therein;  for  the  water  in  which 
Soap  is  dillblved  hath  always  a milky  cad:  now 
there  is  no  other  criterion  of  a perfect  folution  but 
tranfparency. 

Alkalis  alfo  lofe  part  of  their  affinity  with  water, 
by  the  union  they  thus  contract  with  Oils:  for, 
when  the  combination  is  properly  made,  they  no 
longer  attract  the  moidure  of  the  air,  nor  doth  wa- 
ter diflolve  them  in  fuch  quantities  as  before.  The 
Compofition  of  Soap  is  plainly  a faturation  of  an  Al- 
kali with  an  Oil;  and,  in  order  to  make  perfect  Soap, 
we  are  forced,  as  was  faid  in  the  procefs,  to  grope, 

in 
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In  a manner,  by  repeated  trials,  for  this  point  of 
faturationj  juft  as  when  we  prepare  a Neutral  Salt 
by  iaturating  an  Alkali  with  an  Acid.  The  union 
which  the  Oil  contracts  with  the  Alkali  makes  it 
lole,  in  part,  the  readinefs  with  which  it  naturally 
takes  fire 5 becaufe  the  Salt  is  not  inflammable: 
the  water  alfo,  which  enters,  in  pretty  confiderable 
quantities,  into  the  compofition  of  Soap,  as  we  fhall 
prefently  fee,  contributes  a good  deal  to  hinder  the 
accenflon  of  the  Oil. 

Soap  may  be  decompounded  either  by  diftilling 
it,  or  by  mixing  it  with  fome  fubftance  that  hath  a 
greater  affinity  than  Oil  with  Alkalis. 

If  we  decompound  it  by  diftillation,  a phlegm, 
or  tranfpai'ent  fpirit,  of  a fomewhat  yellowifh  colour, 
firft  comes  over.  This  liquor  is  the  aqueous  part 
of  the  Soap,  quickened  by  a little  of  its  Alkali, 
which  gives  it  an  acrid  tafte.  It  is  followed  by  a red 
Oil,  which  at  firft  is  pretty  thin  and  limpid,  but 
thickens  as  the  diftillation  advances,  grows  black, 
and  has  a very  difagreeable  empyreumatie  fmell. 
This  Oil  is  foluble  in  Spirit  of  Wine. 

When  the  diftillation  is  finifhed,  that  is,  when 
the  retort  being  kept  red-hot  for  fome  time  will  dif- 
charge  no  more,  there  is  left  in  it  a faline  mafs ; 
which  is  the  Alkali  of  the  Soap,  crufted  over  with 
fome  of  the  moft  fixed  parts  of  the  Oil,  that  are 
charred  to  a coal.  This  Salt  .may  be  reftored  to 
the  fame  degree  of  purity  it  had  before  its  combi- 
nation with  the  Oil,  by  calcining  it  in  a crucible 
with  a naked  fire,  that  may  confume  this  burnt  part 
of  the  Oil,  and  reduce  it  to  allies. 

It  is  plain  that  the  Oil  contained  in  Sqap  is  af- 
fected by  diftillation,  much  in  the  fame  manner  as 
that  which  we  mixed  with  lime  and  diftilled. 

Mr.  Geoffroy,  by  analyfing  Soap  with  care,  dip- 
covered  that  two  ounces  thereof  contain  ninety-fix 
grains  of  Sajt  of  kelp,  freed  from  all  Oil  and  rooif- 
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ture;  or  two  drams  and  forty-eight  grains  of  that 
Salt,  as  it  is  ufed  in  manufafturing  Soap;  that  is, 
containing  water  enough  to  make  it  cryftallize;  one 
ounce  three  drams  twenty  grains  of  Olive  Oil ; and 
about  two  drams  four  grains  of  water. 

As  Acids  have  a greater  affinity  than  any  other 
fubftance  with  Alkalis,  they  may  be  very  effectually 
employed  to  decompound  Soap. 

If  you  propofe  to  decompound  Soap  by  means 
thereof,  you  muft  firft  diffolve  it  in  a fufficient 
quantity  of  water.  Mr.  Geoffroy,  who  made  this 
experiment  likewife,  diffolved  two  ounces  thereof  in 
about  three  gallons  of  warm  water,  and  to  the  fo~ 
lution  added  Oil  of  Vitriol,  which  he  let  fall  into  it 
drop  by  drop.  Every  time  a drop  of  Acid  falls 
into  it,  a coaguhm  is  formed  in  the  liquor.  The 
veffel  in  which  the  folution  is  contained  muft  then 
be  ftiaken,  that  the  Acid  may  equally  attack  all 
the  Alkali  diffufed  in  it.  When  no  new  coagu- 
lation is  produced  by  a drop  of  the  Acid,  it  is  a 
fign  you  have  added  enough.  The  liquor  then  be- 
gins to  grow  clear : and  if  another  quart  of  water 
be  added,  in  order  to  facilitate  the  feoaration  of  the 
oily  particles,  you  will  fee  them  rife  and  unite  toge- 
ther on  the  furface  of  the  liquor. 

This  is  a pure,  clear,  true  Olive  Oil,  hath  its, 
tafte,  its  fmell,  and,  like  it,  is  fluid  in  warm  weather, 
and  becomes  fixed  by  cold.  Yet  it  differs  in  fome 
refpedls  from  that  which  never  hath  been  united 
with  an  Alkali  in  order  to  form  a Soap;  for  it 
burns  more  vividly  and  more  rapidly,  and  is  foluble 
in  Spirit  of  Wine.  We  fhall  account  for  thefe  dif- 
ferences when  we  come  to  treat  of  Ardent  Spirits. 

Not  only  the  Vitriolic  Acid,  but  all  others,  even 
thofe  obtained  from  vegetables,  are  capable  of  de- 
compounding Soap,  and  feparating  the  Oil  from  the 
Alkali,.  In  the  liquor  wherein  Soap  is  thus  decom- 
pounded is  found  a Neutral  Salt,  confiding  of  the 
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Acid  made  ufe  of,  united  with  the  Alkali  of  the 
Soap.  If  the  Vitriolic  Acid  be  ufed,  you  will  have 
a Glauber’s  Salt;  a quadrangular  Nitre,  if  the  Ni- 
trous Acid  be  ufed ; and  fo  of  the  reft.' 

The  facility  with  which  Acids  decompound  Soap 
is  the  reafon  that  no  water,  but  what  is  very  pure, 
will  diffolve,  it,  or  is  fit  to  be  ufed  in  wafhing  with 
it. 

Water  that  doth  not  diftolve  Soap  well  is  ufually 
called  Hard  Water.  Such  waters  contain  a certain 
quantity  of  faline  matters,  wafhed  out  of  the  earths 
through  which  they  pafs.  The  hardnefs  of  water 
is  generally  occafioned  by  felenitic  particles. 

The  hardnefs  of  all  the  well-water  in  and  about 
Paris  is  owing  to  a confidtrable  quantity  of  Selenitic 
Gypfum  with  which  the  foil  abounds.  The  Sele- 
nites,  we  know,  are  Neutral  Salts,  confifting  of  the 
Vitriolic  Acid  united  with  an  earthy  bafis.  If  there- 
fore Soap  be  put  into  water  in  which  a Salt  of  this 
kind  is  diffolved;  it  is  evident  that  the  Vitriolic  Acid 
in  the  Selenites,  having  a greater  affinity  with  the 
fixed  Alkali  of  the  Soap  than  with  its  own  earthy  ba- 
fis, will  quit  the  latter  to  unite  with  the  former;  and 
thus  the  Soap  will  be  decompounded  inftead  of  be- 
ing diffolved.  Accordingly  we  fee,  that  when  we 
attempt  to  diffolve  Soap  in  our  well-water,  the  fur- 
face  of  the  liquor  is  in  a fhort  time  covered  with  a 
fat  oily  pellicle.  However,  this  decompofition  of 
Soap  is  not  complete ; at  leaft  but  a fmall  part  of 
it  is  perfe&ly  decompounded;  becaufe  the  great 
quantity  of  Selenites,  with  which  the  water  is  im- 
pregnated, hinders  the  Soap  from  mixing  fo  tho- 
roughly with  it,  as  is  requifite  to  produce  a total  de- 
compofition thereof. 

All  mineral  waters  are  likewife  hard,  with  regard 
to  Soap;  for  as  moft  of  them  owe  their  virtues  to 
the  efflorefcences  they  have  waffied  off,  from  pyrites 
that  have  grown  hot  and  begun  to  be  decompofed, 
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they  are  impregnated  with  the  faline  matters  pro- 
duced by  pyrites  in  that  ftate  : that  is,  with  alumi- 
nous, vitriolic,  and  fulphureous.  fubftances,  which 
have  the  fame  effedt  on  Soap  as  the  Sdenites  have. 

Mineral  waters  containing  Neutral  Salts  only, 
fuch  as  Sea-Salt,  Epfom-Salt,  Glauber’s  Salt,  are 
neverthelefs  hard  with  regard  to  Soap,  though  the 
Acids  of  thofe  Salts,  being  united  with  Fixed  Alka- 
lis, are  incapable  of  decompounding  it.  The  rea- 
fon  is,  that  thofe  Neutral  Salts  are  more  Soluble  in 
water  than  Soap  is  fo  much  indeed  as  even  to  ex- 
clude it : becaufe  each  of  the  two  principles  that 
compofed  them  hath  a very  great  affinity  with  water; 
whereas  only  one  of  the  principles  of  Soap,  namely 
its  Alkali,  hath  that  affinity ; the  other,  to  wit,  the 
oily  principle,  having  none  at  all.  Thus  water  im- 
pregnated with  an  Acid,  or  with  any  Neutral  Salt, 
is  hard  with  regard  to  Soap,  and  incapable  of  dif- 
folving  it ; and  hence  it  follows  that  Soap  is  a fort 
of  touchftone  for  trying  the  purity  of  water. 

Wine  diffolves  Soap ; but  imperfectly,  becaufe  it 
contains  an  acid  or  tartarous  part.  Spirit  of 
Wine  alfo  diffolves  it : but  neither  is  this  diffolution 
perfect;  becaufe  it  contains  too  litle  water:  for  its 
Ipirituous  part  can  diffolve  nothing  but  the  Oil  of 
the  Soap ; and  the  Alkali  is  not  at  all,  or  at  leaft  in 
a very  Small  quantity,  foluble  in  this  menftruum. 
The  true  folvent  of  Soap  is  therefore  a liquor  that 
is  partly  fpirituous,  partly  aqueous,  and  not  acid. 

Brandy  has  thefe  qualities : and  accordingly  it  is 
the  folvent  that  unites  beft  with  Soap,  diffolves  the 
greatefl  quantity,  and  makes  the  molt  limpid  Solu- 
tion  thereof  Yet  even  this  Solution  hath  fomething 
cf  a milky  call,  occafioned  by  its  not  being  entirely 
free  from  an  acid,  or  the  tartarous  principle.  This 
fault  may  be  eafily  corrected,  by  mixing  with  it  a 
little  Alkali  to  abforb  the  Acid.  A dram  of  crys- 
tallized fait  of  kelp  mixed  with  three  ounces  and  a 
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half  of  good  brandy,  renders  it  capable  of  diflolv- 
ing  an  ounce  and  two  drams  of  good  hard  Soap, 
into  a perfectly  limpid  liquor.  This  experiment  alfo 
we  owe  to  Mr.  Geoffroy. 

Some  years  ago  it  was  difcovered  that  Soap  might 
be  ufed  with  great  fuccefs  in  Medicine,  and  that  it 
poflefles  the  property  of  diffolving  the  ftony  concre- 
tions that  form  in  feveral  parts  of  the  body,  parti- 
cularly in  the  kidneys  and  bladder.  Soap  is  the 
balls  of  the  compofition  known  by  the  name  of 
Mrs.  Stephens's  Remedy,  and  in  this  one  ingredient 
its  whole  virtue  refides. 

From  what  hath  been  faid  on  the  nature  of  this 
compound,  as  well  as  on  the  caufe  and  phenomena 
of  its  diffolution,  it  plainly  appears  to  be  of  the  laft 
confequence,  in  adminiftering  it  to  a patient,  that  his 
conftitution  be  confidered,  and  a proper  regimen 
ordered.-  All  Acids  fhould  be  abfolutely  forbid 
him;  as  we  know  they  hinder  the  Soap  from  dif- 
folving,  and  decompound  it;  and  if  the  patient 
have  any  acidities  in  the  firft  palfages,  matters  capa- 
ble of  neutralizing  them  fhould  be  prefcribed  him  ; 
as  prepared  crabs  eyes,  and  other  abforbents  known 
in  Medicine : In  fuch  cafes  thofe  with  which  the 
Soap  is  compounded  in  Mrs.  Stephens’s  remedy 
may  be  of  ufe. 


PROCESS  IV. 

cfo  combine  Fat  Oils  with  Sulphur . 

PU  T any  Fat  Oil  whatever  into  an  earthen  v<?f- 
fel ; add  to  it  about  the  fourth  part  of  its  weight 
of  Flov/er  of  Sulphur,  and  fet  the  velfel  in  a furnace, 
with  lighted  coals  under  it.  When  the  Oil  hath  ac- 
quired a certain  degree  of  heat,  the  Sulphur  will 
melt,  and  you  will  fee  it  fall  immediately  to  the 
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bottom  of  the  Oil,  in  the  form  of  a very  red  fluid. 
The  two  fubftances-  will  remain  thus  feparated, 

■ without  mixing  together,  while  the  heat  is  no  greater 
than  is  neceflary  to  keep  the  Sulphur  in  fufion. 
Increafe  it  therefore ; but  flowly  and  with  circum- 
fpeftion,  left  the  matter  take  fire.  When  the  Oif 
begins  to  fmoke,  the  two  liquors  will  begin  to  mix 
and  look  turbid  : at  laft  they  will  unite  fo  as  to  ap- 
pear one  homogeneous  whole.  If  you  keep  up  the 
heat  fo  that  the  mixture  fhall  always  continue  brok- 
ing and  ready  to  boil,  you  may  add  more  Sulphur, 
which  will  perfectly  incorporate  with  it : and  thus 
may  a pretty  conflderable  quantity  thereof  be  in- 
troduced into  this  compofition. 

0 BS  ER  VAtflO  NS. 

The  Phlogifton  and  the  Vitriolic  Acid  have  each 
an  affinity  with  Oils.  It  is  not  therefore  furprifing 
that  Sulphur,  which  is  a compound  of  thefe  two  fub- 
ftances, fhould  be  foluble  in  oily  matters.  Yet  it 
is  remarkable  that  Effential  Oils,  which  are  much 
thinner  than  the  Fat  Oils,  diffolve  Sulphur  with 
much  more  difficulty ; as  will  be  fliewn  when  we 
come  to  treat  of  thofe  Oils ; and  that  Spirit  of  Wine, 
which  contains  an  exceeding  fubtile  Oil,  doth  not 
aft  upon  Sulphur  at  all. 

Oil,  by  contracting  an  union  with  Sulphur,  pro- 
duces a conflderable  alteration  in  that  mineral : a 
phenomenon  fo  much  the  more  furprifing,  that  we 
know  it  to  be,  in  fome  fort,  unalterable  by  any  other 
folvent,  of  what  kind  foever,  add  that  its  nature 
admits  of  no  change  but  by  burning.  We  fnall 
fay  more  on  this  fubjeft  under  the  head  of  Effential 
pils. 
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PROCESS  V. 

To  combine  Fat  Oils  with  Lead,  and  the  Calxes  of 
Lead.  The  Bafts  of  P Infers.  The  Decomposition 
cf  this  Combination . 

INTO  an  earthen  veftel  put  granulated  Lead, 
Litharge,  Cerufe,  or  Minium ; and  pour  thereon 
twice  its  weight  of  any  Fat  Oil  whatever.  If  you 
fet  the  veffel  over  a brifk  fire,  the  Lead  at  bottom 
will  melt  before  the  Oil  begin  to  boil.  When  it 
boils,  (lir  the  matter  with  a ftick : the  Lead  or  the 
Calx  of  Lead  will  gradually  dilappear,  and  at  laft 
be  totally  diffolved  by  the  Oil,  to  which  it  will 
give  a very  thick  confiftence, 

0 B S E R RATIO  N 6V 

Fat  Oils  difiolve  not  only  Lead,  but  its  calxes 
alfo  : nay,  they  difiolve  the  latter  more  readily  than 
Lead  in  fubftance;  probably  becaufe  they  are  more 
divided.  The  refult  of  a combination  of  thefe  matters 
is  a thick  tenacious  mafs,  that  grows  in  fome  de- 
gree hard  in  the  cold,  and  foft  by  heat.  This  com- 
pofition  is  known  in  Pharmacy  by  the  name  of 
Plafier.  It  is  made  up  with  feveral  drugs  into  plan- 
ters, which  partake  of  the  virtues  of  thofe  drugs ; 
fo  that  it  is  the  bafis  of  almoft  all  plaftcrs. 

Lead  itfelf  is  feidom  ufed  to  make  plafters : Ce- 
rufe, Litharge,  or  Minium  are  preferred  to  it ; be- 
caufe thefe  matters  unite,  as  hath  been  faid,  more 
readily  and  more  eafily  with  Oils. 

It  fometimes  happens  that  the  Oil  is  burnt  in  the 
operation,  and  that  the  calx  of  Lead  is  partly  re- 
fuicitated:  and  this  gives  the  plafter  a black  colour, 
which  however  it  ought  not  to  have.  This  accident 
is  occafioned  by  an  excefs  of  heat  : and  as  it  is 
very  difficult  to  keep  $he  Oil  and  the  Lead  in 
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the  proper  degree  of  heat,  feeing  both  thefe  mat- 
ters are  apt  tp  grow  very  hot,  it  hath  been  contriv- 
ed to  put  into  the  veflel,  in  which  the  cottion  is 
to  be  performed,  a pretty  large  quantity  of  water  ; 
which  being  fufceptible  only  of  a much  fmaller  and 
a certain  degree  of  heat,  that  is  conftantly  the  fame 
when  it  boils,  procures  the  advantage  of  having  the 
compofition  very  uniform,  and  very  white. 

It  is  necelfary  to  ftir  the  mixture  inceflantly,  in 
order  to  prevent  the  burning  of  the  combined  Oil 
and  Lead ; which,  as  they  unite,  fink  in  the  water 
by  their  greater  weight.  If  the  water  happen  to  be 
wafted  before  the  Oil  hath  diflolved  all  the  Lead,  or 
before  the  plafter  hath  acquired  a proper  degree  of 
confidence,  you  muft  remove  the  veflel  from  the 
fire,  and  let  the  mixture  cool,  before  you  add  more: 
for,  if  this  precaution  be  neglecfted,  the  heat  of  the 
matter,  which  is  now  much  greater  than  that  of  boil- 
ing water,  will  occafion  a confiderabie  explofion 
and  extfavafation  thereof,  though  the  water  poured 
into  it  be  as  hot  as  poflible. 

The  combination  of  Fat  Oil  with  a Calx  of  Lead 
may  be  confidered  as  a fort  of  metallic  Soap,  having 
a metalline  Calx,  inftead  of  a Fixed  Alkali,  for  its 
bafts.  Mr.  Geoflfroy  hath  obferved,  that  if  a pound 
of  Litharge,  rubbed  very  fine  and  well  wafhed,  be 
incorporated  with  two  pounds  of  Olive  Oil,  in  the 
fame  manner  as  plafter  is  made,  keeping  water 
enough  in  the  veflfel  to  hinder  the  mixture  from 
burning,  there  rifes  a fmoke,  while  the  Oil  is  uniting 
with  the  Calx  of  Lead,  fmelling  much  like  that, 
which  rifes  from  Soap. 

The  Oil  may  be  feparated  from  the  Calx  of  Lead, 
by  the  methods  ufed  to  feparate  it  from  a Fixed  Al- 
kali : and  when  it  is  fo  feparated,  it  hath  the  fame 
properties  as  that  feparated  from  common  Soap. 

This  fpecies  of  metallic  Soap,  formed  by  the 
union  of  a Fat  Oil  with  the  Calx  of  Lead,  is  not 
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foluble  in  water,  and  communicates  nothing  to  it 
but  a greafy  tafte.  Therefore,  if  you  would  de- 
compound it  by  the  means  of  an  Acid,  you  muft 
pour  that  Acid  immediately  on  the  compound.  P he 
Acid  will  attack  and  diffolve  the  Calx  of  Lead ; 
and  the  Oil,  being  thus  fet  at  liberty,  will  rife  clear 
and  limpid  to  the  furface  of  the  acid  liquor.  Dif- 
tilled  vinegar  effe&s  this  feparation  better  than  any 
other  Acid,  becaufe  it  is  the  true  folvent  of  Lead. 


CHAP.  IV. 

Of  the  Substances  obtained  from  Vegeta- 
bles WITH  A DEGREE  OF  HEAT  NOT  EXCEEDING 
THAT  OF  BOILING  WATER. 


PROCESS  I. 

f'o  obtain  from  Plants , by  dijlilling  them  with  the 
?nean  degree  of  heat  between  freezing  and/  boiling 
water , a liquor  impregnated  with  their  Principle  of 
Odour. 

IN  the  morning,  before  fun-rife,  gather  the  plant 
from  which  you  defign  to  extradt  its  odoriferous 
water.  Chufe  the  plant  in  its  full  vigour,  perfe&ly 
found,  and  free  from  all  adventitious  matters,  ex- 
cept dew.  Put  this  plant,  without  fqueezing  it, 
into  the  body  of  a tinned  copper  alembic,  and  fet 
it  in  a water-bath.  Fit  on  its  head,  and  to  the  no'fe 
thereof  lute  a glafs  receiver  with  wet  bladder. 

Warm  the  bath  to  the  mean  degree  between  freez- 
ing and  boiling  water.  You  will  fee  a liquor  diftill 
and  fall  drop  by  drop  into  the  receiver.  Continue 
the  diftillation  with  this  degree  of  heat,  till  no  more 

drops 


126  Elements  of  the 

drops  fall  from  the  nofe  of  the  alembic.  Then  un- 
lute the  veffels ; and  if  you  have  not  as  much  liquor 
as  you  want,  take  out  of  the  cucurbit  the  plant 
already  diftilled,  and  put  a frefh  one  in  its  place. 
Diftill  as  before,  and.  go  on  thus  till  you  have  a fuf- 
ficient  quantity  of  odoriferous  liquor.  Put  it  into 
a bottle  ; flop  it  clofe ; and  fet  it  in  a cool  place. 

OBSERVATIONS. 

The  liquor  obtained  from  plants,  with  the  de- 
gree of  heat  here  prefcribed,  confifts  of  the  dew 
v that  was  on  the  plant,  and  fome  of  the  phlegm  of 
the  plant  itfelf,  together  with  its  odorous  principle. 
Mr.  Boerhaave,  who  examined,  t^is  odoriferous  part 
of  plants  with  great  care,  calls  it  the  Spiritus  Rettor. 
The  nature  of  this  Spirit  is  not  yet  thoroughly  afeer- 
tained ; becaufe  it  is  fo  very  volatile,  that  it  cannot 
eaflly  be  fubjedled  to  the  experiments  that  are  ne- 
ceffary  to  analyze  it,  and  to  difeover  all  its  proper- 
ties. If  the  bottle  containing  the  liquor,  which  may 
be  confidered  as  the  vehicle  of  this  Spirit,  be  not 
exceeding  carefully  flopped,  it  flies  quite  off:  fo 
that  in  a few  days  nothing  will  be  found  but  an  in- 
fipid  inodorous  water. 

Great  part  of  the  virtue  of  plants  refides  in  this 
their  principle  of  odour -3  and  to  it  mull  be  affribed 
the  moft  Angular  and  the  moft  wonderful  effedts  we 
every  day  fee  produced  by  them.  Every  body 
knows  that  a great  number  of  odorous  plants  affedt, 
in  a particular  manner,  by  their  feent  only,  the  brain 
and  the  ge?ius  nervojum , of  fuch  efpecially  whofe 
nerves  are  very  fenflble,  and  fufceptible  of  the  flight- 
eft'  impreffion  ; fuch  as  hypochondriacal  or  melan- 
choly men,  and  hyfterical  women.  The  fmell  of  the 
Tuberofe,  for  inftance,  is  capable  of  throwing  fuch 
perfons  into  fits,  fo  as  to  make  them  drop  down 
and  lwoon  away.  The  fmell  of  Rue  again,  which  is 
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equally  ftrong  and  penetrating,  but  of  a different 
kind,  is  a fpecific  remedy  againft  the  ill  effedts  of 
the  Tuberofe;  and  brings  thofe  perfons  to  life  again, 
with  as  quick  and  as  furprifing  an  efficacy,  as  that 
by  which  they  were  reduced  to  a ffate  not  pnlike 
death.  This  is  Mr.  Boerhaave’s  obfervation. 

The  odorous  exhalations  of  plants  muff  be  con- 
fidered  as  a continual  emanation  of  their  Spiritiis 
Reffor:  but  as  growing  plants  are  in  a condition  to 
repair,  every  inftant,  the, Ioffes  they  fuftain  by  this 
means,  as  well  as  by  tranfpiration,  it  is  not  furpri- 
fmg  that  they  are  not  foon  exhaufted,  while  they 
continue  in  vigour.  Thofe,  on  the  contrary,  which 
ve  diftill,  having  no  fuch  refource,  are  very  loon 
entirely  deprived  of  this  principle. 

The  feparation  of  the  Spiritus  Reffior  from  plants 
requires  but  a very  gentle  heat,  equally  diftant  from 
the  freezing  point,  and  from  the  heat  of  boiling 
water.  Accordingly  the  heat  of  the  fun  in  fummer 
is  fufficient  to  diffipate  it  almoft  intirely.  This 
ffiews  why  it  is  dangerous  to  ftay  long  in  fields,  or 
woods,  where  many  noxious  plants  grow.  The 
virtues  of  plants  redding  chiefly  in  their  exhalations, 
which  the  heat  of  the  fun  increafes  confiderably,  a 
fort  of  atmofphere  is  formed,  round  them,  and  car- 
ried by  the  air  and  the  wind  to  very  great  diftances. 

For  the  fame  reafon  the  air  of  a country  may  be 
rendered  falutary  and  medicinal,  by  the  exhalations 
or  wholefome  plants  growing  therein.  From  the 
facility  with  which  the  odorous  principle  of  plants 
evaporates,  we  learn  what  care  ought  to  be  taken  in 
drying  thofe  intended  for  medical  ufes,  fo  as  to  pre- 
ferve  their  virtues.  They  muff  by  no  means  be  ex- 
pofed  to  the  fun,  or  laid  in  a warm  place ; a cool, 
dry  place,  into  which  the  rays  of  the  fun  never  pe- 
netrate, is  the  propereft  for  drying  plants,  with  as 
little  lofs  of  their  virtue  as  poffible. 

4 Though 
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Though  there  is  reafon  to  believe  that  every  ve- 
getable matter  hath  a Spritus  Re5for>  feeing  each 
hath  its  particular  fcejat,  yet  this  principle  is  not  very 
perceptible  in  anyribut  thofe  which  have  a very  ma- 
nifeft  odour : and  accordingly  it  is  extradted  chiefly 
from  aromatic  plants,  or  the  moft  odoriferous  parts 
of  plants.  I fay  the  moft  odoriferous  parts ; be- 
caufe,  in  moft  plants  and  trees,  there  are  generally 
Certain  parts,  that  have  a much  more  fenfible,  and 
much  ftronger  fcent  than  the  reft.  • The  odour  of  a 
plant,  or  of  a tree,  hath  its  principal  refidence  fome- 
times  in  the  root,  fometimes  in  the  leaves,  at  other 
times  in  the  bark  or  wood,  and  very  frequently  in 
the  flowers  and  feeds.  Therefore,  when  you  defign 
to  extradt  the  principle  of  odour  from  a vegetable 
that  is  not  equally  odoriferous  in  every  part,  you 
muft  chufe  thofe  parts  that  have  the  moft  percep- 
tible and  ftrongeft  fcent. 


PROCESS  II. 

To  extraEl  the  Fat  Oils  of  Plants  by  Decoction  in  boil- 
ing Water.  Cacao-Butter. 

POUND  or  bruife  in  a marble  mortar  your 
vegetable  fubftances,  abounding  with  the  Fat 
Oil  which  you  intend  to  extradt  by  decodtion  : tie 
them  up  in  a linen  cloth : put  this  packet  into  a 
pan,  with  feven  or  eight  times  as  much  water,  and 
make  the  water  boil.  The  Oil  will  be  feparated  by 
the  ebullition,  and  float  on  the  furface  of  the  water. 
Skim  it  off  carefully  with  a ladle,  and  continue  boil- 
ing till  no  more  Oil  appear. 

OBSERVATIONS. 

The  heat  of  boiling  water  is  capable  of"  feparat- 
ing  the  Fat  Oils  from  vegetable  matters  that  con- 
tain 


Practice  of  Chymistry.  129 

tain  any:  but  this  is  to  be  effected  by  adual  decoc- 
tion only,  and  not  by  diftiliation  ; becaufe  thefe  Oils 
will  not  rife  in  an  alembic  Vvith  the  heat  of  boiling 
water.  We  are  therefore  neceflitated  to  collect  them 
from  the  furface  of  the  water,  as  above  directed. 
By  this  means  a much  greater  quantity  of  Fat  Oil 
may  be  obtained  than  by  expreflion  alone  ; becaufe 
the  degree  of  heat  applied  greatly  facilitates  the  re- 
paration of  the  Oil.  For  a convincing  proof  of 
this  truth,  take  the  remains  of  any  vegetable  mat- 
ters, from  which  the  Oil  hath  been  fo  thoroughly 
exprefled  that  they  would  yield  no  more;  boil  them 
in  this  manner,  and  you  will  obtain  a great  deal 
more  Oil. 

The  water  ufed  in  this  codion  generally  becomes 
milky,  like  an  emulfion  ; becaufe  it  contains  many 
oily  particles,  that  are  difperfed  in  it  juft  as  in  an 
emulfion.  Neverthelefs  this  way  of  obtaining  the 
Fat  Oils  is  not  generally  pradifed,  becaufe  the  heat, 
to  which  they  are  expofed  in  the  operation,  occa- 
fions  their  being  lefs  mild  than  they  naturally  are : 
but  it  is  an  excellent  method,  and  indeed  the  only 
one  that  can  be  employed,  for  extracting  from  par- 
ticular vegetables  certain  concrete  oily  matters,  in 
the  form  of  Butter  or  Wax  ; which  matters  are  no 
other  than  Fat  Oils  in  a fixed  ftate.  The  Cacao 
yields,  by  this  means,  a very  mild  Butter ; and  in 
the  fame  manner  is  a Wax  obtained  from  a certain 
fhrub  in  America. 

The  heat  of  boiling  water  melt^s  thefe  oily  mat- 
ters, which  then  afcend  to  the  furface  of  the  liquor, 
and  float  on  it  like  other  Oils.  They  afterwards  fix 
as  they  cool,  and  refume  their  natural  confidence. 
We  lhall  fee  in  the  fequel  that  they  cannot  be  ex-  ' 
traded  in  a concrete  form  by  diftiliation,  which  re- 
quires-a  greater  degree  of  heat  thah  that  of  boiling 
water ; becaufe  diftiliation  changes  their  nature, 
partly  decompofes  them,  and  prevents  their  return- 
ing to  their  proper  confidence  as  they  cool. 

Vol.  II.  K , . 
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PROCESS  III. 

Po  extract  the  Effential  Oils  of  Plants  by  diftillation 
with  the  heat  of  boiling  vjater.  Diflilled  waters. 

PU  T into  a cucurbit  the  plant  from  which  you 
defign  to  extra  ft  the  Effential  Oil.  Add  as 
much  water  as  will  fill  two  thirds  of  your  veffel,  and 
diffolve  therein  half  an  ounce  of  Sea-falt  for  every 
quart  of  water  you  ufe.  To  this  body  fit  on  an 
alembic-head,  and  to  the  nofe  thereof  lute  a recei- 
ver, with  fized  paper,  or  wet  bladder.  Set  it  in  a 
furnace,  and  let  the  whole  digeft  together,  in  a very 
gentle  warmth,  for  twenty-four  hours. 

This  being  done,  light  a Wood  fire  under  your 
veffel,  brifk  enough  to  make  the  water  in  it  boil  im- 
mediately. Then  flacken  your  fire,  and  leave  it 
juft  ftr'ong  enough  to  keep  the  water  fimmering. 
There  will  come  over  into  the  receiver  a liquor  of 
a whitifh  colour,  lomewhat  milky;  on  the  furface  of 
which,  or  at  the  bottom,  will  be  found  an  Oil, 
which  is  the  Effential  Oil  of  the  Vegetable  you  put 
into  the  cucurbit.  Continue  your  diftillation  with 
the  fame  degree  of  heat,  till  you  perceive  the  liquor 
come  off  clear,  and  unaccompanied  with  any  Oil. 

When  the  diftillation  is  finifhed,  unlute  the  re- 
ceiver ; and,  if  the  Effential  Oil  be  ^of  that  fort 
that  is  lighter  than  water,  fill  the  veffel  up  to  the 
top  with  water.  On  this  occafion  a long-necked 
matrafs  fhouid  be  ufed  for  a receiver  ; that  the  Oil 
which  floats  on  the  water  may  colleft  together  in  its 
neck,  and  rife  up  to  its  mouth.  Then  in  the  neck, 
of  this  veffel  put  the  end  of  a thread  of  cotton-twine, 
fo  that  the  depending  part  without  the  veffel  may  be 
longer  than  that  in  the  Oil,  and  the  extremity  there- 
of hang  within  the  mouth  of  a little  phial,  juft  big 
enough  to  contain  your  quantity  of  Oil.  The  Oil 
will  rife  along  the  yarn  as  in  a ftphonj  filter  through 
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it.  and  fall  drop  by  drop  into  the  little  phial.  When 
all  the  Oil  is  thus  come  over.,  Hop  your  little  bottle 
very  clofe,  with  a cork  coated  over  with  a mixture 
of  wax  and  a little  pitch. 

If  your  Oil  be  .ponderous,  and  of  the  fort  that 
finks  in  water,  pour  the  whole  contents  of  the  re- 
cciver  into  a glals  funnel,  the  pipe  of  which  muH  ter- 
minate in  a very  fmail  aperture  that  may  be  Hopped 
with  your  fore-finger.  All  the  Oil  will  be  collected 
in  the  lower  part  of  the  funnel : then  remove  your 
finger,  and  let  the  Oil  run  out  into  a little  bottle 
through  another  final]  funnel.  When  you  fee  the 
wa^r  ready  to  come,  Hop  the  pipe  of  the  funnel, 
and  cork  the  bottle  containing  your  Oil. 

OBSERVATIONS. 

Essential  Oils,  though  -they  all  refemble  each 
other  in  their  principal  properties,  are  neverthelefs 
very  different  in  fome  refpedts  : for  which  reafon 
almoH  every  one  of  them  requires  a particular  ma- 
nagement, for  obtaining  it  with  the  greateH  advan- 
tage poffible,  both  as  to  quality  and  quantity. 

One  of  the  firlt  things  requifite  is,  to  chufe  the 
proper  time  for  difliiling  the  plant,  from  which  you* 
defire  to  extradt  the  Effential  Oil ; becaufe  the 
quantity  of  Oil  varies  confiderably,  according  to 
the  feafon  of  the  year,  as  well  as  the  age  of  the  plant. 
For  example,  the  moft  favourable  time  for  obtaining 
thefe  Oils  from  the  leaves  of  ever-green  plants  or 
trees,  fuch  as  Thyme,  Sage,  Rofemary,  the  Orange, 
the  Bay,  the  Fir,  &c.  is  the  end  of  autumn ; be- 
caufe thefe  vegetables  contain  a great  deal  more  Oil 
at  that  feafon  than  at  any  other.  With  regard  to  an- 
nual plants,  they  muft  be  chofen  when  in  their 
prime,  and  juft  before  they  begin  to  decline.  The 
time  therefore  of  gathering  them  is  when  they  be- 
gin to- flower:  and  if  you  want  to  extradt  the. Oil 
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from  the  flowers  themfelves,  you  muft  pull  them 
juft  when  they  are  newly  blown. 

Secondly,  it  muft  be  obferved  that  the  Eflential 
Oils  of  plants  are,  as  it  were,  the  chief  refidence 
and  refervoir  of  their  odorous  principle ; that  they 
are  to  be  found  wherever  that  principle  exifts,  and 
never  where  it  is  not : fo  that  what  we  faid  con- 
cerning the  Spiritus  Reffor  of  plants  is  applicable 
here.  It  muft  be  remembered  that  all  the  parts  of 
fome  vegetables  are  odoriferous.  Such  plants  may 
be  put  into  the  alembic  all  together,  and  the  Eflen- 
tial Oil  diftilled  from  all  their  parts  at  once.  But 
others,  and  indeed  the  greateft  number,  have  no 
odour,  or  at  leaft  none  that  is  very  perceptible,  ex- 
cept in  fome  particular  parts  ; as  in  their  leaves, 
flowers,  roots,  or  feeds  : therefore,  when  you  want 
to.  have  the  Eflential  Oil  of  fuch  a plant,  you  muft 
chufe  that  part  in  which  the  odour  refides.  The 
fenfe  of  fuelling  muft  be  the  Artift’s  principal 
guide  on  this  occafion. 

Thirdly;  all  vegetables,  and  all  the  parts  of  ve- 
getables, have  not  the  fame  texture:  fome  are  hard 
and.  compact,  as  woods,  barks,  and  fome  roots ; 
others  are  tender  and  fucculent,  as  moft  annual 
* * plants,  and  fome  fruits.  For  this  reafon  they  muft 
be  differently  prepared  for  diftillation.  It  may  be 
laid  down  as  a general  rule,  that,  the  clofer  and 
more  compact  their  texture  is,  the  more  they  re- 
quire to  be  opened  and  divided,  either  by  comminu- 
ting them  into  fmall  particles,  or  by  digefting  them 
a confiderable  time  in  water  acuated  with  Salt. 

Fourthly;  though  all  Eflential  Oils  be  capable  of 
rifing  in  diftillation  'with  the  heat  of  boiling  water, 
yet  they  have  not  all  an  equal  degree -of  levity  and 
- weight  : on  the  contrary,  they  vary  exceedingly  in 
this  refpecft:  fome,  as  for  inftance  thofe  of  all  our 
European  aromatics,  being  lighter  than  water,  fo 
that  they  always  float  on  its  furface ; whereas  others, 
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fuch  as  thofe  of  Cloves,  Saffafras,  &c.  which  are 
Indian  aromatics,  are  heavier  than  water,  and  al- 
ways fink  in  it  by  their  fpecific  gravity.  Thefe 
differences  therefore  require  different  methods  of 
diftillation.  It  is  proper,  for  example,  to  make  ufe 
of  a low  alembic  in  diftilling  fuch  Efffential  Oils  as 
are  heavier  than  water  ; and  moreover,  to  facilitate 
their  feparation,  by  applying  a degree  of  heat  fome- 
what  ftronger  than  that  of  boiling  water.  This  is 
eafily  done  by  impregnating  the  water  with  a pro^. 
per  quantity  of  Sea-falt,  or  the  Vitriolic  Acid  ; for, 
the  more  faline  matters  are  contained  in  water,  the 
mote  will  the  degree  of  heat  it  acquires,  by  being 
brought  to  boil,  exceed  that  of  pure  boiling  water. 

Fifthly;  Efffential  Oils  differ  from  one  another  in 
point  of  fluidity.  Some  are  as  thin  and  as  fluid  as 
Spirit  of  Wine  : of  this  number  is  the  Efffential 
Oil  of  Turpentine.  Others  again  are  thick,  and 
even  congeal  as  they  cool : fuch,  for  inftance,  is 
she  Oil  of  Rofes.  In  diftilling  Oils  of  this  latter 
fort,  care  muff;  be  taken  that  the  fpout  of  the  alem^ 
bic  head  do  not  grow  too  cold,  but  be  kept  always 
in  fuch  a degree  of  warmth,  as  may  prevent  the  Oil 
from  fixing  in  it,  and  flopping  it  up  ; which  would 
interrupt  the  diftillation,  and  might  alfo  occafion 
fome  other  more  confiderable  inconveniences,  of 
which  we  fhall  take  notice  prefently. 

From  what  hath  been  faid  it  appears  that  the  dif- 
tillation of  Efffential  Oils  cannot  be  regulated  by 
any  one  general  rule  ; but  that  the  manner  of  ope- 
rating muff:  be  a little  varied,  according  to  the  na- 
ture of  the  Oil  to  be  diftilled,  and  to  that  of  the 
vegetable  from  which  it  is  to  be  drawn. 

The  time  of  day,  fitteft  to  gather  plants  for  this 
diftillation,  is  the  morning  before  fun-rife ; becaufe 
the  coolnefs  of  the  night  hath  fhut  all  their  pores, 
and  concentrated  their  odour:  whereas  in  the  even- 
ing, after  the  plants  have  been  expofed  all  day  to 
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the  heat  of  the  fun,  their  Odorous  principle  is  in 
a great  meafure  diflipated,  and  they  are  left  almoft 
quite  exhaufted  of  it.  Now,  the  more  of  the  odo- 
rous pnnciple  the  plants  contain,  the  more  Fffcn- 
tial  Oil  will  they  yield,  and  the  more  virtue  v/ill 
that  Oil  have. 

Plants  frefh  gathered,  and  as  yet  full  of  mo  i flu  re, 
do  not  yield  fo  much  Oil  in  diftillatiori  as  they  do 
when  dried  : becaufe  the  oily  particles  in  a very 
moift  plant  are  more  diifufed,  and  even  feparated 
from  each  other,  by  the  interpofition  of  the  aque- 
ous parts  : whence  it  comes  to  pais  that,  in  diftilla:- 
tion,  they  afcend  in  a ftate  of  reparation  from  each 
other;  fo  that  being  difperfed  through  the 'water 
they  give  it  a milky  colour,  like  that  of  an  emulfion ; 
and  cannot  unite  together  but  in  fenall  quantities, 
which  hinders  their  being  eafily  feparated  from  the 
water. 

This  inconvenience  doth  not  happen,  or  at  lead 
is  confiderably  lefs,  wheh  the  greatefi  part  of  the 
humidity  of  the  plant  is  evaporated  by  deficcation  : 
for  the  oily  particles,  being  thus  delivered  from  the 
intervening  aqueous  parts,  which  kept  them  fepa- 
rated from  each  other,  are  brought  nearer  together, 
unite,  and  form  little  vifible  globules  of  Oil,  which 
eafily  emerge  from  the  water  employed  in  the  dill  il- 
lation. But,  in  drying  plants  from  which  the  Effen- 
tial  Oil  is  to  be  extracted,  great  care  muft  be  taken 
that  they  be  neither  expofed  to  the  fun,  nor  laid  in 
a warm  place  ; becaufe  the  heat  would  carry  off  part 
of  their  odour,  and  even,  from  fome  plants,  a pretty 
confiderable  quantity  of  their  Effential  Oil. 

Plants  of  a loofe  texture,  that  eafily  give  out 
their  Effential  Oils,  need  not  be  comminuted,  or 
macerated  in  water  with  Salt.  But  this  method 
muft  unavoidably  be  taken  with  fpeh  as  are  hard, 
and  do  not  readily  part  with  their  Oil.  Woods, 
barks,  roots,  for  inftance,  muft  be  hr  ft  rafped, 
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then  fet  to  macerate  in  water  impregnated  with 
Salt,  as  before  directed;  and  this  fometimes  for 
feveral  weeks  before  they  be  diftilled. 

On  this  occafidn  Salt  procures  three  different  ad- 
vantages. In  the  firft  place,  it  prevents  the  mat- 
ters, that  muff  ftand  in  maceration  for  fome  time, 
from  running  into  fermentation  : an  inconvenience 
that  would  considerably  diminifn  the  quantity  of 
Effential  Oil,  or  perhaps  rob  us  of  the  whole,  by 
converting  it  into  an  Ardent  Spirit,  if  the  fermen- 
tation were  fpirituous ; or  into  a Volatile  Alkali,  if 
it  went  on  to  the  laft  ftage,  and  as  far  as  putrefac- 
tion-. In  the  next  place,  it  acuates  the  water,  and 
renders  it  more  capable  of  penetrating  and  properly 
dividing,  during  the  maceration,  the  texture  of  the 
plant  which  requires  to  be  thus  prepared.  Laftly, 
it  adds  a little  to  the  heat  of  the  boiling  water,  and 
fo  promotes  the  afcerit  of  the  heavieft  Oils. 

Neverthelefs,  when  you  find  it  neceffary,  for  thev 
reafons  affigned  above,  to  mix  Salt  with  the  water 
to  be  employed  in  diftilling  your  Effential  Oil,  you 
muff  be  cautious  of  putting  in  too  much.  You 
will  indeed  obtain,  by  means  thereof,  much  more 
Oil  than  if  you  diftilled  it  without  Salt:  but,  as  a 
great  quantity  of  Salt  will  make  the  water  acquire 
a much  greater  degree  of  heat,  than  that  of  pure 
boiling  water,  a good  deal  of  the  heavy  Oil  of  the 
vegetable  will  be  raffed  by  fuch  a heat,  mix  with 
the  Effential  Oil,  deprave  it,  and  make  it  like  thofe 
that  are  adulterated  with  a mixture  of  fome  hetero- 
geneous Oil,  as  will  be  afterwards  fhewn. 

When  every  thing  is  prepared  for  diftillation,  it 
is  proper,  as  directed  in  the  procefs,  to  apply  at 
once  a flaming  fire,  brifk  enough  to  make  the  liquor 
boil  immediately  : for,  if  the  water  be  kept  long 
heating  before  it  be  made  to  boil,  the  Effential  Oil, 
which  cannot  rife  without  the  heat  of  boiling  water, 
will,  by  alefs  degree  of  heat,  be  only  agitated,  dafhed 
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about  every  way,  and  churned  as  it  were  ; by  which 
means  it  will  be  divided  into  very  minute  particles, 
and  difperfed  in  the  water,  which  will  thence  ac-  . 
quire  a milky  colour  : and  confequently  we  fhall 
fall  into  the  inconvenience  that  was  pointed  out  a- 
bove,  as  happening  when  we  diftill  plants  without 
having  dried  them,  and  while  they  are  loaded  with 
all  the  moifture  and  lap  that  was  in  them  when  frefh 
gathered. 

When  the  water  in  the  cucurbit  boils,  it  will  be 
known  by  the  noife  that  boiling  waterufually  makes, 
which  is  produced  by  the  numerous  bubbles  that 
rife  and  burft  on  its  furface.  The  fpout  of  the 
alembic  is  then  lb  hot,  that  a man  cannot  lay  his 
finger  on  it,  without  fuch  a fenfation  of  burning 
heat  as  is  not  to  be  endured.  With  this  degree  of 
heat  the  water  diftill^  in  drops,  which  fucceed  each 
other  fo  faft,  that  they  feem  to  form  a continued 
fmall  dream  ■,  and  this  water  is  replete  with  much 
Effential  Oil.  x 

And  now  it  is  proper  to  weaken  the  fire  confider- 
ably,  fo  as  to  leave  it  but  juft  ftrong  enough  to  keep 
the  liquor  gently  boiling  : for  if  the  diftillation  be 
urged  too  precipitately,  the  aqueous  and  oily  va- 
pours, being . forcibly  hurried  up  by  too  great  a 
heat,  may  carry  along  with  them  fome  parts  of  the 
• plant,  which  may  ftick  in  the  fpout,  ftop  it  up, 
and  endanger  the  burfting  of  the  veffel,  or  at  leaft 
the  forcing  off  its  head,  by  the  exceedingly  rarefied 
particles  of  water,  oil;  and  air,  all  driving  to  efcape 
at  the  fame  time ; and  thefe  burning  hot  vapours, 
being  difeharged  with  impetuofity,  may  not  only 
feald  the  Operator,  but  injure  his  lungs. 

In  fuch  diftillations  it  is  of  confequence  to  keep 
conftantly  cooling  tlie  head  of  the  alembic,  by  fre- 
quently renewing  the  water  in  the  refrigeratory,  in 
order  to  facilitate  the  condenfation  of  the  oily  parti- 
• ' cles. 


Practice  of  Chymistry.  137 

cles.  The  water  in  the  cooler  ought  to  be  renewed 
when  it  begins  to  fmoke  very  perceptibly. 

Whatever  care  be  taken  to  fave  as  much  of  the 
Oil  as  poffible,  and  to  prevent  its  being  left  difperfed 
in  the  water,  yet  fome  lois  of  this  kind  cannot  be 
totally  avoided : and  thus  the  water  that  rifes  in  dif- 
tilling  the  Oil  is  always  more  or  lefs  milky,  and 
ftrongly  fcented,  even  after  it  is  feparated  from  the 
Effential  Oil.  Yet  this  portion  of  the  Oil  and  of 
the  odorous  principle,  which  is  retained  by  the  wa- 
ter employed  in  fuch  diftillation,  is  not  therefore 
loft:  *he  water  impregnated  with  thefe  principles 
partakes  of  the  properties  of  the  plant  from  which 
the  Effential  Oil  was  drawn,  and  may  be  ufed  me- 
dicinally: it  is  known  in  Pharmacy  by  the  title  of 
the  Diftilled  Water  of  th«.  plant. 

The  fame  water  may  be  ufed  again,  with  ad- 
vantage, in  diftilling  the  Effential  Oil  of  a frefti 
plant  of  the  fame  fort;  becaufe  the  oily  and  odo- 
rous particles,  with  which  it  is  impregnated,  joining 
with  thole,  afforded  by  the  frefh  plant,  form  larger 
molecule,  capable  of  uniting  more  eafily,  and  emerg- 
ing better  from  the  water;  and  confequently  they 
increafe  the  quantity  of  Oil.  Thus  the  fame  water 
may  be  always  employed  in  new  diftillations ; and, 
the  oftener  it  is  ufed,  with  the  greater  advantage 
may  it  be  ufed  again. 

After  all  the  Effential  Oil  is  rifen,  if  the  diftilla- 
tion be  continued,  and  the  receiver  changed,  the 
liquor  that  will  then  come  off  will  not  be  milky, 
but  limpid.  It  will  have  no  odour  at  all  of  the 
plant,  but  a kind  of  fourilh  fmell;  and  indeed  it  is 
a part  of  the  Acid  of  the  vegetable  in  the  ftill, 
which  is  elevated  by  the  heat  of  boiling  water,  af- 
ter all  the  Effential  Oil  is  come  over. 

If  you  intend  to  keep  the  diftilled  water  which 
hath  ferved  as  a vehicle  to  the  Effential  Oil,  and  de- 
fign  it  for  medicinal  ufe,  great  care  muft  be  taken 
\ to> 
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to  flop  the  diftillation  before  this  acid  phlegm  be- 
gin to  rife:  for,  if  it  fhould  mix  with  the  diftilled 
water,  it  would  fpoil  it,  and  hinder  it  from  keeping; 
probably . becaufe  it  contains  fome  mucilaginous 
parts,  which  are  apt  to  putrify. 


PROCESS  IV. 

To  extract  the  EJfential  Oils  of  Plants  hy  diftillation 

per  defcenfum. 

REDUCE  to  a powder,  or  a pafte,  the  vege- 
table fubftances  from  which  you  intend  to 
extradl  the  Effential  Oil  by  the  methpd  propofed. 
Lay  this  matter  about  half  an  inch  thick  on  a fine, 
clofe,  linen  cloth.  If  it  be^dry  and  hard,  expofe  the 
doth  containing  it  to  the  fteam  of  boiling  water, 
till  the  matter  become  rnofift  and  fbft.  Then  lay 
the  cloth,  with  its  contents,  over  the  month  of  a very 
tall  cylindrical  glafs  veffel,  which  is  to  do  the  office  of 
a receiver  in  this  diftillation;  and,  by  means  of  apiece 
of  fmall  pack-thread,  fallen  down  the  extremities  of 
the  cloth,  by  winding  the  thread  feveral  times  over 
them  and  round  the  veffel ; in  fuch  a manner,  how- 
ever, that  the  cloth  be  not  tight,  but  may  yield  to 
a fmall  weight,  and  fink  about  five  or  fix'  lines  deep 
Into  the  veffel  over  which  it  is  faflened.  Set  this, 
recipient  in  a larger  veffel,  containing  fo  much  cold 
water  as  will  reach  half  way-up  the  cylindrical  veffel ; 
which,  having  little  in  it  but  air,  muff  be  ballafted 
with  as  much  lead  as  will  fink  it  to  the  bottom  of 
the  water. 

On  the  cloth  containing  the  fubftance  to  be  dif- 
tilled fet  a flat  pan  of  iron  or  copper,  about  five  or 
fix  lines  deep,  that  may  juft  fit  the  mouth  of  the 
glafs  veffel,  over  which  the  cloth  is  faflened,  fo  as  to 
fhut  it  quite  clofe.  Fill  this  pan  with  hot  allies, 
and  on  thefe  lay  fome  live  coals.  Soon  after  this 

you 
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you  will  lee  vapours  defcend  from  the  cloth, 
which  will  fill  the  recipient,  and  drops  of  liquor 
will  be  formed  on  the  underfide  of  the  cloth,  from 
whence  they  will  fall  into  the  vefiel . Keep  up  an 
equal  gentle  heat,  till  you  perceive  nothing  more 
difcharged.  Then  uncover  the  recipient : you  will 
find  in  it  two  diftinft  liquors;  one  of  which  is  die 
phlegm,  and  the  other  the  Efiential  Oil  of  the  fub- 
ftance  diftilled. 

OBSERVATIONS. 

The  apparatus  for  diftilling  above  defcribed  is 
very  convenient,  when  we  have  not -the  vefifels  ne- 
c-elfary  for  diftilling  with  water,  or  when  we  want 
to  obtain  the  Efiential  Oil  of  any  vegetable  fubftance 
in  much  lefs  time.  The  aqueous  and  oily  parts  of 
the  fubftafices  diftilled  in  this  manner,  being  rarefied 
by  the  heat  of  the  fire  placed  over  them,  cannot 
afcend  upwards,  becaufe  they  are  clofe  confined  on 
that  fide;  and  moreover,  the  fire  Which  rarefies  ' 
them  poflefling  all  the  upper  part  of  the  vefiel  in 
which  they  are  contained,  they  are  forced  to  fly 
froni  it  to  the  place  which  moft  favours,  their  con- 
denfiatiott:  and  this  determines  them  to  defcend  in 
the  recipient,  where  they  meet  with. a coolnefs  that 
condenfes  and  fixes  them.  It  was  with  a view  to 
promote  this  condenfation,that  we- ordered  the  lower 
part  of  the  recipient  to  be  funk  in  cold  water. 

Cloves  are  one  of  thofe  fubftances  whofe  Efiential 
Oil  is  beft  obtained  by  this  method.  In  the  fame 
•way  alfo  may  be  drawn  the  Efiential  Oil  of  Lemon- 
peel,  Citron-peel,  Orange-peel,  Nutmegs,  and  fe- 
veral  other  vegetable  fubftances:  but  you  muft  be 
pautious  of  applying  too  ftrong  a heat;  for  in  that 
cafe  the  Oil,  inftead  of  being  white  and  limpid, 
acquires  a red,  dark-brown,  blackilh  colour,  is 
burnt,  and  fmells  of  empyreuma:  and,  on  the 
Other  hand,  if  you  do  not  apply  a proper  degree  of 

heat. 
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heat,  you  will  fcarce  get  any  Oil  at  all.  It  is  the 
fureft,  and  therefore  the  bell,  way  to  diftill  thefe 
Oils  with  water  in  an  alembic.  And  indeed  the 
diftillation  per  dejcenjum  is  feldom  ufed,  but  out  of 
curiofity  to  try  its  effed,  or  on  fuch  preffing  oc- 
cafions  as  allow  no  choice. 


PROCESS  V. 


Infufions , Decoffions , and  Extracts  of  Plants. 

MAKE  fome  water  boiling-hot,  and  then  take 
it  off  the  fire.  When  it  ceafes(to  boil,  pour 
it  on  the  plant  of  which  you  defire  to  have  the  Infu- 
fionj  taking  care  there  be  enough  of  it  to  cover 
the  plant  entirely.  Cover  the  veffel,  and  let  your 
plant  lie  in  the  hot  water  for  the  fpace  of  half  an 
hour,  or  longer  if  it  be  of  a firm  clofe  texture. 
Then  pour  off  the  water  by  inclination:  it  will 
have  partly  acquired  the  colour,  the  fmell,  the  tafte, 
and  the  virtues  of  the  plant.  This  liquor  is  called 
an  Infufion. 

To  make  the  Decodion  of  a vegetable  fubftance, 
put  it  into  an  earthen  pan,  or  into  a tinned  copper 
veffel,  with  a quantity  of  water  fufficient  to  bear 
being  boiled  for  feveral  hours,  without  leaving  any 
part  of  the  plant  dry.  Boil  your  plant  more  or  lefs 
according  to  its  nature;  and  then  pour  off  the  water 
by  inclination.  This  water  is  impregnated  with 
feveral  of  the  principles  of  the  plant,  of  which  we 
fhall  take  notice  in  the  following  obfervations. 

OBSERVATIONS. 

Water,  efpecially  when  boiling  hot,  is  capable 
of  diffolving,  not  only  all  that  is  purely  faline  in  ve- 
getables, but  alfo  a pretty  confiderable  quantity  of 
their  Qil“and  of  their  earth,  which,  by  contrading 
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an  union  with  the'faline  parts,  have  formed  fapona-  , 
ceous,  gummy,  and  mucilaginous  compounds,  that 
are  foluble  in  water.  After  violent  and  long-con- 
tinued boiling,  therefore,  .there  remains  nothing  in 
the  plant  but  the  pureft  oily  part,  and  fuch  as  is-  the 
moft  fixed,  that  is,  the  moil  clofely  united  with 
the  earth  of  the  plant.  I fay  the  moft  fixed : for 
fome  part  of  the  oily  matters,  though  not  foluble 
in  water,  may  be  feparated  by  the  adlion  of  boiling 
water,  when  thofe  matters  abound  greatly  in  the 
vegetable  decoded  ; as  we  have  feen  happen  to 
the  Fat  Oils  of  certain  vegetable  matters:  but  in 
that  cafe  thefe  oily  matters  float  upon  the  Decoc- 
tion, and  do  not  conftitute  a part  of  it. 

From  what  we  have  already  laid,  touching  the 
analyfis  of  plants,  it  feems  evident,  that,  if  thofe > 
decofted  be  odoriferous  and  contain  an  Eflential  Oil, 
the  Decodtion  will  contain  none,  or  at  moft  but 
very  little,  of  their  Eflential  Oil,  or  their  odo- 
rous principle ; feeing  we  know  that  thefe  fub- 
ftances  cannot  bear  the  heat  of  boiling  water, 
without  being  carried  off  and  entirely  diftipated 
by  it.  Therefore,  when  we  make  a Decodtion  of 
an  aromatic  plant,  containing  an  Eflential  Oil,  we 
may  be  aflured  that  it  will  not  poflefs  the  virtues, 
either  of  the  odorous  part,  or  of  the  Eflential  Oil, 
and  that  it  will  have  none  but  thofe  of  the  other 
more  fixed  principles  of  the  plant,  with  which  it 
may  be  impregnated.  The  Decodtion  of  fuch  a 
plant  perfectly  refembles  the  water  left  in  the  cu- 
curbit, after  diftilling  its  Eflential  Oil.  But  for  thofe 
plants  in  which  there  are  no  fuch  volatile  parts, 
or  whofe  virtue  doth  not  refide  in  thofe  principles, 
fuch  as  aftringent  and  emollient  plants,  for  example, 
that  owe  their  properties  wholly  to  an  earthy  Salt, 
or  to  a mucilage,  they  are  capable  of  communicat- 
ing their  whole  virtue  to  the  water  in  which  they 
are  infuled  or  decodted. 
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If,  on  one  hand,  the  Salts  of  plants  render  fome 
portion  of  the  principles  of  thofe  plants  foiuble  in 
water,  fuch  as  part  of  their  Oil  and  their  earth, 
which  if  they  we're  pure  would  not  diffolve  therein; 
on  the  other  hand,  thefe  principles,  being  of  their 
own  nature  indiffoluble  in  water,  hinder" the  Salts, 
by  the  union  they  have  contracted  together,  from 
diffolving  in  it  fo  eafily,  fo  foon,  and  in  fuch  quan- 
tities, as  if  they  were  pure.  This  is  fo  true,  that  wa- 
ter, though  boiled  long  and  violently,  is  far  from 
extracting  out  of  plants  all  thofe  parts  that  it  is  capa- 
ble of  diffolving.  If,  after  boiling  a plant  in  water, 
as  directed  in  the  procefs,  this  water  be  poured  off, 
frefh  water  added,  and  a fecond  decoction  made  in 
the  fame  manner  as  the  firff,  the  water  of  this  latter 
decoction  will,  by  that  means,  be  aimoft  as  ftrongly 
impregnated  with  the  principles  of  the  plant  as  the 
former  was.  Mr.  Boerhaave  was  obliged  to  make 
twenty  fucceffive  decoctions  of  the  fame  plant,  to 
wit,  Rofemary,  before  the  water  came  off  the  plant 
colourlefs  and  infipid;  in  a word,  juft  as  it  was  be- 
fore the  plant  was  boiled  in  it. 

Mr.  Boerhaave  obferves  that  a plant,  after  having 
thus  given  out  all  that  water  can  diffolve,  ftill  re- 
tains exactly  the  fame  form  that  it  had,  before  it  un- 
derwent any  of  the  many  boilings  neceffary  to  exhauft 
it  5 that  its  colour,  from  being  green  at  firft,  becomes 
brown;  and  that  the  plant,  which  when  green  is 
lighter  than  water,  or  at  leaft  doth  not  fink  in  it, 
is  heavier  after  this  operation,  and  falls  to  the  bot- 
tom. This  is  a proof  that  the  water  hath  extracted 
out  of  the  plant  its  lightefl  fubftances,  affuming 
their  places  iffelf,  and  that  it  hath  left  nothing  but 
its  heavieft  principles,  namely  its  fixed  oil  and  its 
earth.  We  fhall  afterwards  examine  more  particu- 
larly, thefe  remain^  of  plants  exhaufted  by  water. 
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If  the  Infufions  and  Decoctions  of  plants  be  fil- 
tered, and  evaporated  in  a gentle  heat,  they  become 
Extracts,  that  may  be  kept  for  whole  years,  efpe- 
cially  if  they  be  evaporated  to  a thick  confidence; 
and  better  ftill  if  they  be  evaporated  to  drynefs. 

From  what  hath  been  faid  concerning  the  Infu- 
fions, Deco&ions,  and  Extracts  of  plants,  it  fol- 
lows, 1.  that  Infufions  and  Decobtions  of  aromatic 
plants  do  not  furnifh  a complete  Extract  of  thofe 
plants  3 becaufe  they  do  not  contain  the  volatile  and 
odorous  parts,  in  which  the  principal  virtue  of  fuch 
plants  ufuaily  refides.  If  therefore  you  defire  to 
make  Extracts  of  fuch  vegetables,  that  fh^ll  have 
no  defebt,  you  muft  employ  their  juices  drawn  by 
exprefiion,  or  water  impregnated  with  their  princi- 
ples by  the  means  of  trituration,  and  evaporate  the 
liquor  by  fpreading  it  over  a great  number  of  plates, 
in  order  to  enlarge  its  furface,  and  quicken  the  eva- 
poration, which  muft  be  effected  by  the  heat  of  the 
fun  alone,  or  the  well-tempered  warmth  of  a ftove. 

2.  It  may  alfo  be  inferred,  that  water  alone,  aided 
by  the  degree  of  heat  it  is  capable  of  acquiring  by 
being  made  to  boil,  is  not  fufficient  to  effebl  the 
complete  analyfis  of  a plant  3 fince  not  only  fomc 
of  its  principles  are  ftill  left  combined  in  it, 
though  exhaufted  as  much  as  it  can  be  by  boiling 
water  3 but  alfo  feverai  of  the  fubftances  extracted 
from  it  by  water  are  compounds  of  fome  of  the 
principles  of  the  plant,  and  fufceptible  of  a much 
more  accurate  analyfis  3 as  we  fhall  be  convinced 
when  we  come  to  examine  the.effebfs  which  a degree 
of  heat  fuperior  to  that  of  boiling  water  is  able  to 
produce  on  entire  plants,  on  their  Extrabh,  and 
on  their  remains  exhaufted  as  much. as  they  can  be 
by  boiling  water. 

But  before  we  enter  on  that  part  of  the  analyfis, 
it  is  proper  to  confider  the  experiments  and  com- 
binations that  may  be  made  with  the  principles  we 

% have 
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have  already  obtained ; in  order  to  difcover  their 
nature,  and  in  forne  meafure  analyze  even  them, 
Effencial  Oils  in  particular  deferve  to  be  thus  ex- 
amined. 

W e alfo  obtain  from  certain  plants,  with  a degree 
of  heat  lefs  than  that  of  boiling  water,  a Volatile 
Alkali,  which  exids  formally  in  them : but  as  thefe 
plants,  when  analyzed,  yield  principles  different  from 
thofe  we  obtain  out  of  all  other  vegetable  fubftarices, 
and  as  they  refemble  animal  matters,  we  (hall  refer 
their  analyfis  to  a didinft  chapter. 

■ — . 
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Of  Operations  on  Essential  Oils. 


PROCESS  I. 

i 

The  Rectification  of  EJfiential  Oils. 

PU  T into  a cucurbit  the  Effential  Oil  you  pro- 
pofe  to  rectify.  Set  the  cucurbit  in  a balneum 
maria j fit  to  it  a head  of  tin,  or  of  copper  tinned, 
together  with  its  refrigeratory  and  lute  on  a re- 
ceiver. Make  the  water  in  the  bath  boil,  and  keep 
up  this  degree  of  heat  till  nothing  more  will  come 
over.  When  the  diftillation  is  finifhed,  you  will 
find  in  the  receiver  a redtified  Effential  Oil,  which 
will  be  clearer,  thinner,  and  better  fcented,  than  be- 
fore it  was  thus  re7diftilledj  and  in  the  bottom  of 
the  cucurbit  will  be  left  a matter  of  a deeper  co- 
lour, more  tenacious,  more  refinous,  and  of  a lefs 
grateful  fmell. 

OBSERVATIONS. 

Essential  Oils,  even  the  pureft,  the  bed  pre- 
pared, and  the  thinned,  fuffer  great  changes,  and 
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are  much  impaired  by  growing  old : they  gradually 
turn  thick  and  refinous;  their  fweet,  grateful  fcent 
is  loft,  and  fucceeded  by  a more  difagreeable  fmell, 
fomewhat  like  that  of  Turpentine.  The  caufe  of 
thefe  changes  is  that  their  fineft  and  moil  volatile 
part,  that  which  contains  moil  of  the  odorous  prin- 
ciple, is  diifipated  and  feparated  from  that  which 
contains  leaf!  of  it ; which  therefore  grows  thicker* 
and  comes  fo  much  the  nearer  to  the  nature  of  a 
refin,  as  the  quantity  of  Acid,  that  was  diftributed 
through  the  whole  Oil  before  the  diffipation  of  the 
more  volatile  part,  is,  after  fuch  diffipation,  united 
and  concentrated  in  the  heavieft  part  5 the  Acid  in 
Oils  being  much  lefs  volatile  than  the  odorous  part, 
to  which  alone  they  o\ye  their  levity. 

Hence  it  appears  what  precautions  are  to  be  ufed, 
for  prelerving  Efiential  Oils,  as  long  as  poffible, 
without  fpoiling.  They  muft  be  kept  in  a bottle  per- 
fectly well  flopped,  and  always  in  a cool  place,  be- 
caufe  heat  quickiy  diffipates  the  volatile  parts.  Some 
authors  dire<5t  the  bottle  to  be  kept  under  water. 

If  thefe  Oils  fhould  grow  thick  and  refinous  by 
age,  yet  they  are  not  to  be  thrown  away.  We  fliall 
fhew  in  the  analyfis  of  Balfams  and  Refins,  that, 
frfcm  thefe  thick  and  even  folid  fubftances,  Efiential 
Oils  may  be  drawn,  as  thin  and  as  limpid  as  from 
plants.  Efiential  Oils  thickened  by  time  may, 
therefore,  be  treated  like  Balfams,  and  actually  ana- 
lyzed, by  feparating  all  the  fubtile  odorous  matter 
they  contain  from  their  thick  acid  parts.  For  this 
purpofe  they  need  only  be  diftilled  with  a degree  of 
heat  juft  fufficient  to  elevate  the  thin  odorous  parts, 
without  raifing  the  thick  matter. 

The  refidue  left  at  the  bottom  of  the  vefiel,  be- 
caufe  it  couid  not  rife  in  diftiliation,  is  much  thicker 
and  lefs  odorous  than  the  Oil  was  before  rectifica- 
tion. The  reafon  of  this  is  evident,  and  follows 
from. what  hath  juft  been  faid.  This  remainder 
Vol,  II.  L dif- 
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difTol-y.es  in  Spirit  of  Wine  more  readily,  and  in 
greater  quantity,  than  the  light  Oil  drawn  from  it ; 
becaufe  it  contains  more  Acid,  and  becaufe  Oils 
owe  their  fokibility  in  this  menftruum  to  their  Acid 
part,  as  is  proved  in  our  Memoir  on  Oils  already 
quoted. 

When  we  come  to  treat  of  Refins,  we  fhall  enquire 
more  particularly  what  this  remainder  is,  and  what 
principles  it  yields  when  analyzed:  in  this  place  it  is 
Efficient  to  take  notice,  that  though  all  the  Oil,  of 
which  it  made  a part,  came  over  at  Hr  ft  with  the  heat, 
of  boiling  water,  yet  it  cannot  now  be  raifed  by  the 
fame  degree  of  heat  in  diftillationj  becaufe  it  is  not 
now  combined  with  the  principle  of  odour  which 
gives  the  Oil  its  volatility,  and  becaufe  it  is  rendered 
iluggifh  by  being  clogged  with  too  great  a propor- 
tion of  Acid. 

From  what  hath  been  already  faid  it  mull  be 
concluded,  that  Effential  Oils  fuffer  great  diminution 
by  being  rectified;  and  that  in  proportion  to  the 
quantity  of  refinous  matter  left  behind.  All  this 
refinous  matter,  while  combined  with  a proper 
quantity  of  the  odorous  principle  of  the  plant,  (that 
is,  at  the  time  of  its  being  diftilled,  and  a little 
while  after)  was  really  an  Effential  Oil  : the  change 
of  its  nature  therefore  is  entirely  owing  to  its  having 
loft  that  principle. 

An  Effential  Oil,  though  rectified,  is  ftill  as  apt 
to  change  and  be  fpoiled  as  before,  becaufe  it  ftill 
continues  to  lofe  its  odorous  principle  by  degrees. 
After  fame  time,  therefore,  it  requires  a fecond 
rectification,  which  again  leffens  its  quantity.  In 
fhort,  it  is  plain  that  Oils  will,  in  a number  ot 
years,  greater  or  fmaller  according  to  their  nature, 
and  the  manner  in  which  they  are  kept,  be  wholly 
changed,  and  metamorphofed  into  a refinous 
matter,  from  which  no  thin  Oil  dan  be  drawn 
with  the  heat  of  boiling  water  : and  this  is  a proof 
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of  the  fugacity  of  that  odorous  principle,  or  Spiritus 
Reftor,  of  plants,  which,  when  united  with  their 
lighted;  Oil,  gives  it  the  character  of  an  Effential 

Oil. 

This  refinous  matter,  to  which  Effential  Oils  are 
finally  reduced,  being  fubjedted  to  repeated  diftilla- 
tions,  with  a degree  of  heat  fuperior  to  that  of 
boiling  water,  is  ftill  capable  of  yielding  a certain 
portion  of  a thin,  limpid,  fweet-fcented  Oil,  which 
is  as  light  as  an  Effential  Oil ; as  we  obferved  be- 
fore is  the  cafe  with  Fat  Oils  drawn  by  expreffion  : 
but  the  thin  Oil  obtained  by  this  means,  though  it 
poffeffes  almoft  all  the  properties  of  an  Effential 
Oil,  is  not  for  all  that  a genuine  one;  feeing  it  hath 
not  the  fame  odour  with  the  plant  from  which  it  was 
originally  drawn. 

Effential  Oils  muft  be  rectified  in  the  balneum  * 
marine,  as  ordered  in  the  procefs : for,  as  fome  of  the 
Oil  touches  the  fides  of  the  veffei  in  the  operation, 
if  that  veffei  be  made  hotter  than  boiling  water,  the 
thick  matter  will  rife  with  the  thin  Oil,  which  there- 
fore will  not  be  rectified. 

Rectification  is  of  ufe  not  only  for  procuring  tO 
Effential  Oils  the  tenuity  and  levity  they  may  have 
loft  by  age,  but  alfo  to  feparate  them  from  other 
oily  matters  with  which  they  may  be  adulterated* 
If,  for  inftance,  an  Effential  Oil  be  not  properly 
diftilled  j if,  by  the  addition  of  too  much  Salt, 
the  water  have  acquired  a degree  of  heat  greater 
than  that  of  pure  boiling  water,  and  if,  in  confe- 
quence  thereof,  fome  of  the  heavy  Oil  of  the  plant 
have  rifen  with  the  Effential  Oil,  and  mixed  there- 
with, the  Effential  Oil  may,  by  rectification,  be  fepa- 
rated  from  this  heterogeneous  Oil ; 'which,  being- 
heavier  and  incapable  of  rifing  with  the  heat  of  pure 
boiling  water,  will  remain  at  the  bottom  of  the 
veffei. 
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The  effedl  will  be  the  fame,  if  your  Effential  Oil 
be  falfified  with  a mixture  of  any  Fat  Oil,  as  is  of- 
ten the  cafe:  for,  fome  of  them  being  extremely 
dear,  the  vender  frequently  adds  a portion  of  Fat 
Oil  to  encreafe  the  quantity.  For  this  purpofe  Oil 
of  Ben  is  generally  ufed. 

When  an  Effential  Oil  is  thus  falfified  with  a 
mixture  of  any  Fat  Oil,  it  may  be  difcovered  by 
letting  a few  drops  of  it  fall  into  rectified  Spirit  of 
Wine;  which  will  diffolve  the  Efiential  Oil  only, 
leaving  the  Fat  Oil  quite  untouched. 

Effential  Oils  are  fometimes  falfified  by  mixing 
them  with  a certain  quantity  of  Spirit  of  Wine. 
This  fraud  doth  not  render  their  fme.ll  lefs  fragrant: 
on  the  contrary,  it  becomes  rather  more  agree- 
able and  quicker.  In  order  to  try  an  Oil  fufpedted 
of  being  falfified  in  this  manner,  drop  a little  of 
it  into  very  clear  water.  If  a milky  cloud  ap- 
pear in  the  water,  be  allured  the  Oil  is  mixed  with 
Spirit  of  Wine  : for  as  this  liquor  unites  more  readi- 
ly with  water  than  with  Oil,  it  quits  the  Oil  with 
which  it  was  mixed,  to  incorporate  with  the  water  : 
mean  time  a good  deal  of  the  Oil,  that  was  diffolved 
by  the  Spirit  of  Wine,  and  is  now  feparated  from 
it  by  the  intervention,  of  water,  neceffarily  remains 
difperfed  through  this  water  in  very  fmall  particles; 
and  thefe  form  the  milky  cloud  produced  on  this 
occafion. 

An  Effential  Oil  may  alfo  be  adulterated  with 
another  Effential  Oil  that  is  much  more  common, 
and  of  much  lefs  value.  Thofe  who  praftife  this 
fraud  generally  employ  Oil  of  Turpentine  for  that 
purpofe,  on  account  of  its  cheapnefs  and  tenuity. 
The  cheat  is  eafily  difcovered  by  moiftening  a linen 
rag  with  the  Oil  fuppofed  to  be  thus  falfified,  and 
then  holding  the  rag  a little  before  the  fire,  which 
prefently  diffipates  the  odorous  part  of  the  falfified 
Oil.  This  odour,  which  prevented  our  diftinguifhing 
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that  of  the  Oil  of  Turpentine,  being  vanished,  the 
peculiar  fmell  of  the  Turpentine,  which  is  much 
more  permanent, remains  alone;  and  is  fo  perceptible 
that  it  cannot  eafily  be  miftaken. 

Thofe,  who  are  much  accuftorned  to  fee  and  ex- 
amine E (Ten rial  Oils,  have  feldom  occalion  to  make 
the  experiments  here  propofed  for  difcovering  their 
qualities.  A certain  degree  of  thicknefs,  partaking 
of  un&uofity,  in  an  Eifential  Oil,  convinces  them 
that  it  is  falsified  with  a Fat  Oil  : on  the  other  hand, 
a greater  xdegree  of  tenuity,  together  with  a quicker 
fmell,  than  a pure  Eifential  Oil  ought  to  have,  dif- 
covers  the  admixture  of  Spirit  hf  Wine.  Laftjy , 
any  one,  whofe  fenfe  of  fmelling  is  not  very  dull, 
will  eafily  difcover  the  odour  of  the  Oil  of  Turpen- 
tine, though  difguifed  by  that  of  the  Eifential  Oil 
with  which  it  is  mixed. 


PROCESS  II. 

To  fire  Oils  by  combining  them  with  highly  concen- 
trated Acids : inftanced  in  Oil  of  Turpentine. 

MI X together,  in  a glafs,  equal  parts  of  con- 
centrated Oil  of  Vitriol,  and  highly  fmok* 
ing  frefh-drawn  Spirit  of  Nitre  : pour  this  mixture 
at  feveral  times,  but  fuddenly,  on  three  parts  of  Oil 
of  Turpentine,  fet  for  that  purpofe  in  a glafs  bafon. 
By  a part  here  mull  be  underllood  a dram  at  lealt. 
A moll  violent  commotion,  accompanied  with 
fmoke,  will  immediately  be  raifed  in  the  liquors,  and 
the  whole  will  take  fire  in  an  inllant,  flame,  and  be 
confumed. 

OBSERVATIONS . 

There  is  not  in  Chymiltry  a phenomenon  more 
extraordinary,  and  more  furprifing,  than  the  firing  of 
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Oils  by  mixing  them  with  Acids.  It  could  never 
have  been  fufpe&ed  that  a mixture  of  two  cold- 
liquors  would  produce  a fudden,  violent,  bright, 
and  lading  flame,  like  that  we  are  at  prefent  con- 
fidering.  Beecher  gave  notice,  in  his  Phyfica  Sub - 
terranea , that  highly  rectified  Spirit  of  Wine  would 
be  fet  on  fire  by  mixing  it  with  highly  concentrated 
Oil  of  Vitriol. 

Afterwards  Borrichius,  a,  Danifh  Chymift,  pub^ 
lifhed  a procefs  for  kindling  Oil  of  Turpentine  by 
mixing  it  with  the  Nitrous  Acid,  as  we  find  in  the 
Philo  fophical  Tranfadtions  of  Copenhagen  for  the 
year  1671.  • Mod  Chymifts  have  finoe  tried  to  re- 
peat thofe  experiments,  and  particularly  to  fire  the 
Oil  of  Turpentine  by  mixing  it  with  Oil  of  Vitriol, 
or  Spirit  of  Nitre ; but  to  no  purpofe,  when  they 
made  ufe  of  the  Oil  of  Vitriol,  till  Mr.  Homberg 
told  us,  in  the  Memoirs  of  the  Academy  of  Sciences 
for  1701,  that  he  had  fired  Oil  of  Turpentine  by 
mixing  it  with  Oil  of  Vitriol. 

To  make  the  experiment  fucceed,  he  requires 

that  the  Oil  of  Vitriol  be  dephlegmated  as  much. 
,c  as  poflible,  and  that  the  Oil  of  Turpentine  be 
fC  the  lafl:  that  comes  over  in  diftillation,  which  is 
<f  thick  like  a fyrup,  and  of  a dark-brown  colour  ; 
*c  for  that  which  is  white,  and  rifes  at  the  beginning 
<c  of  the  diftillation,  never  takes  fire.”  Thefe  are 
his  own  words : but  nobody  elfe  hath  ever  fucceeded 
ir)  making  the  experiment. 

Tournefort  had  fucceeded,  a little  before  Hom- 
berg, in  firing,  not  Oil  of  Turpentine  indeed,  in 
which  he  always  failed,  but  the  Oil  of  Safiafras,  by 
mixing  it  with  an  equal  quantity  of  well  de- 
phlegmated Spirit  of  Nitre.  Homberg  came  after- 
wards, as  appeals  by  tbe  Memoirs  of  the  Academy 
for  the  year  1702,  to  fire  with  Spirit  of  Nitre  the 
Efifential  Oils  of  the  aromatic  plants  of  India  ; and 
jn  Mr.  Rouviere  fired,  with  Spirit  of  Nitre, 
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t lie  empyreumatic  Oil  of  Guaiacum.  While  tnis 
Oil  of  Guaiacum  is  burning,  a porous  fpungy  body 
rifes  from  the  midft  or  the  flame,  to  the  height  of 
about  two  foot  above  the  veffel. 

Lafldy,  feveral  years  after  all  thefe  difcoveries, 
Meflfrs.  Geoffroy  and  Hoffman,  the  one  at  Paris, 
and  the  other  at  Hall  in  Saxony,  found  a way  to 
fire  the  ^Ethereal  Oil  of  Turpentine,  each  by  a 
different  procefs;  yet  agreeing  in  this,  that  they 
■both  combined  the  Vitriolic  Acid  with  the  Nitrous, 
and  with  this  compound  Acid  fired  that  ^Ethereal 
Effential  Oil,  which  is  one  of  the  thinned:,  and, 
probably  for  that  very  reafon,  the  mod  unfit  to  pro- 
duce a flame  with  Acids. 

The  mod:  celebrated  Chymifts,  as  appears  from 
this  fliort  account,  have  employed  themfelves  in 
firing  Effential  Oils but  nobody  attempted  the 
experiment  on  Fat  Oils.  It  was  not  fo  much  as 
fufpe&ed  that  they  were  capable  of  taking  fire  after 
this  manner,  till  in  1745  I read  before  the  Academy 
a Memoir  on  Oils,  which  1 have  already  mentioned, 
and  in  which  I exprefs  myfelf  thus : 

<e  I put  two  ounces  and  a half  of  Walnut  Oil 
“ into  the  bottom  part  of  a broken  retort,  having 
ct  the  figure  of  a cap  or  concave  hemifphere;  and 
<{  poured  thereon  two  ounces  of  fmeking  Spirit  of 
tc  Nitre.  It  was  fcarce  put  in  when  a confiderable 
<c  ebullition  arofe,  with  a very  thick  fmoke.  As  I 
“ found  it  continually  increasing,  and  very  fall  too, 
fC  I retired  a little,  that  I might  obferve  the  event 
t£  without  danger.  This  caution  was  not  unnecef- 
(C  fary : for  immediately  the  whole  mixture  blew  up 
ci  as  high  as  the  cieling,  with  a noife  like  the  dif- 
<c  charge  of  a mufket.  Nothing  was  left  in  the 
“ veffel  but  a black  matter,  which  ftill  continued 
<c  to  boil  a little  and  run  over,  and  at  1 aft  remained' 
“ very  rare,  fpungy,  and  as  full  of  holes  as  a 
<£  honey-comb:  its  confidence  alfo  was  fuch  that  it 
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“ did  not  flick  to  my  fingers  when  I handled 
it. 

w As  Mr.  GeofFroy,  who  firft  found  the  means 
ft  of  firing  the  natural  Balfams,  obferved  in  them 
“ a fimijar  explofion  on  that  occafion,  it  appears 
*c  that  my  Oil  was  very  near  taking  fire  in  this  ex- 
t(  periment;  which  makes  me  prefume  that  we  may 
at  laft  fucceed  in  firing  Fat  Oils  likewife,  and 
<c  confequently  all  others;  feeing  thefe  have  al- 
(C  ways  been  looked  upon  a$  the  moft  unlikely  to 
fC  produce  that  phenomenon.  I imagine  that,  to 
11  accomplifh  this,  nothing  more  is  neceffary  than 
*■  to  make  ufe  of  fufficiently  great  quantities,  and 
fC  to  order  it  fo  that  the  furfaces  of  the  liquors, 
*c  where  they  come  into  contact,  may  be  of  a large 
^ extent.” 

Afterwards,  in  1747,  Mr.  Rouelle  read  before 
the  Academy  a Memoir  on  the  accenfion  of  Oils  by 
Acids.  That  Memoir  contains  a great  number  of 
curious  experiments,  and  peculiar  manual  opera- 
tions deferibed  very  diftinCtly,  from  which  there  re- 
sults a general  method  of  firing  without  fail,  not 
only  Effential  Oils,  but  even  any  Fat  Oil  whatever : 
fo  that  my  conjecture,  concerning  the  pofiibility  of 
firing  thefe  latter  Oils,  mentioned  in  my  above-cited 
Memoir  of  1745,  is  now  changed  into  a certainty. 
I fhall  proceed  to  explain  how  I conceive  thefe  ac- 
cenfions  are  brought  about,  and  endeavour  to  ac- 
count for  the  phenomenon  from  fuch  caufes  as  to 
me  feem  the  moft  probable, 

A due  attention  to  the  phenomena  produced  by 
mixing  Oils  with  Acids  will  enable  us,  I imagine, 
to  difeover  the  natural  caufe  why  the  Oils  take  fire. 
It  is  certain,  and  demonftrated  by  the  moft  decifive 
experiments,  that  the  friCtion  of  feveral  bodies  rub- 
'Tfing  againft  each  other  produces  heat ; and  that 
when  thofe  bodies  are  combuftible,  and  the  heat 
produced  by  their  friction  rifes  to  a certain  degree. 
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they  take  fire.  This,  in  my  opinion,  is  what  hap- 
pens to  Oils  when  mixed  with  concentrated  Acids. 
When  thefe  two  forts  of  fubftances  rufh  into  onion 
with  rapidity,  as  in  the  experiments  under  confidera- 
tion,  there  muft  neceffarily  be  a great  friction  among 
their  parts.  This  fridtion  produces  the  heat  ob- 
ferved  at  the  time  of  their  union.  The.  more  con- 
centrated the  Acids  are,  with  the  greater  violence 
and  rapidity  do  they  adt  upon  the  Oils,  and  the 
greater  is  the  heat  raifed.  if  the  Acids  be  concen- 
trated to  (uch  a degree  as  to  produce,  by  uniting 
with  the  Oils,  a heat  equal  to  that  of  an  ignited 
body,  the  combuftible  fubftances  that  are  expofed 
to  it,  which  in  this  cafe  are  Oils,  muft  needs  take 
fire  and  flame. 

The  heat  produced  on  this  occafion  is  fo  great, 
that,  even  when  the  inflammation  doth  not  take 
place,  if  you  touch  the  furface  of  the  Oil  with  your 
finger,  as  foon  as  the  Acid  hath  had  its  effedt, 
you  will  find  it  burn  you  like  a live  coal. 

Two  pieces  of  wood,  rapidly  and  violently  rub- 
bed againft  each  other,  take  fire.  What  is  it  that- 
i,s  kindled  in  this  cafe  ? It  can  be  nothing  but  their 
Oil;  fcr  they  contain  no  other  combuftible  princi- 
ple. *Why  doth  this  Oil  take  fire?  I do  not  think 
it  poflible  to  aflign  any  reafon  for  it,  but  the  heat 
produced  by  the  fridtion  of  the  pieces  of  wood 
containing  the  Oil.  If,  when  Oil  is  difperfed  in  a 
body,  of  which  it  is  only  one  component  principle, 
and  confequently  mixed  with  many  faline,  aqueous, 
and  earthy  parts,  that  are  not  inflammable,  but,  on 
the  contrary,  make  the  Oil  lefs  fo,  the  Oil  neverthe- 
lefs  takes  fire,  and  burns  when  agitated  by  a fuffi- 
cient  degree  of  heat;  why  fhall  not  this  very  Oil, 
when  feparated  from  the  mixt  of  which  it  made  a 
part,  when  united  into  one  diftindt  mafs,  and  en- 
tirely, or  almoft  entirely,  freed  from  the  heteroge- 
neous, incombuftible  parts  with  which  it  was  com- 
bined, , 
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bined,  and  confequently  now  more  inflammable 
than  before;  why,  I fay,  jfhall  it  not  take  fire, 
when  expofed  to  a degree  of  heat  equal,  or  rather 
fuperior,  to  that  which  is  produced  by  rubbing  two 
pieces  of  wood  together  ? 

Let  us  now  examine  the  phenomena  produced 
when  Oils  are  fired  by  Acids,  all  the  circumftances 
that  favour  or  hinder  their  accenflon,  and  fee  if  they 
agree  with  the  explanation  here  offered. 

Firft,  no  fort  of  Oil  will  take  fire  with  any  Acid 
whatever  that  is  not  highly  concentrated;  for  weak 
Acids  aft  but  feebly  on  Oils,  and  diffolve  them 
flowly ; fo  that  the  friftion  is  neither  quick  nor 
violent,  and  confequently  produces  too  faint  a heat, 
far  below  the  degree  of  ignition. 

Secondly,  no  inflammation  is  produced  when 
Acids  and  Oils  are  mixed  in  too  fmall  quantities ; 
but  the  more  Acid  and  Oil  you  mix  together,  the 
greater  is  the  certainty  of  fucceeding  : for  the  heat 
is  exaftly  in  proportion  to  the  friftion  that  produces 
it;  and  the  total  quantity,  or  amount,  of  this  fric- 
tion is  fo  much  the  greater,  as  there  are  more  par- 
ticles rubbing  againft  each  other  at  the  fame  time. 
So  that  if  a very  fmall  quantity  of  Acid  and  Oil  be 
mixed  together,  there  will  be  but  a very  fmall 
quantity  of  friftion,  and  confequently  a very  fmall 
quantity  of  heat;  and  in  that  cafe  no  inflammation. 
It  was  with  a view  to  avoid  thefe  inconveniences,  , 
and  to  procure  the  oppofite  advantages  in  as  great 
a degree  as  poflible,  that,  in  the  paffagfe  above 
quoted  from  my  Memoir  of  Oils,  I propoled  mix- 
ing together  large  dofes  of  Acid  and  of  Oil,  as  one 
of  the  means  by  which  we  might  fucceed  in  the 
accenflon  of  Fat  Oils. 

Thirdly,  the  figure  of  the  veflfel,  in  which  the 
two  liquors  are  mixed  together,  is  not  a matter  of 
indifference.  A wide-fpreading  veffel,  of  a large 
diameter  with  refpeft  to  the  quantity  of  liquor  it  is 


Practice  of  Chymistry.  155 

co  contain,  favours  the  inflammation  much  more 
than  one  of  a fmall  diameter.  Nay,  it  may  not 
fucceed  at  all  in  too  narrow  a veflel,  though  all  other 
circumftances  be  properly  attended  to. 

The  reafon  of  this  is,  that  the  adti-vity  of  heat 
produced  by  fridtion  is  not  in  proportion  to  the  fue- 
ceflive,  but  to  the  fimultaneous  fridtions : for  the 
beat  actually  produced  by  the  fridtions  of  an  hundred 
particles,  rubbing  iucceffively  againft  each  other, 
with  intervals  fufficient  to  let  the  heat  go  off, 
almoft  as  frit  as  it  is  generated,  would  be  equal 
to  the  fridtion  of  a Angle  particle  only;  whereas 
the  heat  adtually  produced  by  the  fridtion  of  the 
fame  number  of  particles,  all  rubbing  againft  each 
other  at  the  fame  inftant,  would  be  equal  to  the 
fridtions  of  all  the  particles  taken  together,  and 
confequently  an  hundred  times  more  adtive  than  the 
other  *.  This  being  laid  down,  it  is  ealy  to  conceive 
how  a large  veflel  favours  the  accenfion  more  than 
a fmall  one.  It  is  certain  that  two  liquors  which 
mutually  prefent  large  furfac.es  to  each  other,  at  the 
inftant  of  their  being  mixed  together,  touch  each 
other  at  one  and  the  fame  time  in  a much  greater 
number  ot  points,  than  if  each  had  but  a fmall  fur- 
face  ; and  confequently  that  they  muft  unite  much 
fooner,  and  with  greater  rapidity,  in  the  former 
cafe  than  in  the  latter, 

* I believe  this  propofition  is  not  ftridtly  true  : for  it  appears- 
to  rpe,  that,  in  order  to  make  the  heat,  produced  by  the  fimul- 
taneous fridtions  of  an  hundred  particles,  an  hundred  times  more 
adtive  than  that  produced  by  the  fucceffive  frictions  of  the  fame 
number  of  particles,  it  is.  neceftary  that  the  fimultaneous  fric- 
tions fhould  act  all  together  in  one  point  or  center  ; which  is  im- 
pofiible.  But,  as  the  particles  that  rub  againft  each  other,  in  the 
prefent  cafe,  are  very  near  and  contiguous,  it  is  ftill  true  that 
the  heat,  refulting  from  their  fimultaneous  fridtions,  is  much 
more  adtive  than  that  produced  by  fucceflive  fridtions  only; 
Which  is  Sufficient  for  our  prefent  purpofe. 

With 
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With  thefe  views,  and  in  order  to  give  the  liquors 
this  advantageous  difpofition,  I recommended  it  as 
what  would  greatly  promote  the  inflammation  of 
Fat  Oils,  to  order  the  liquors  fo,  that,  at  the  mo- 
ment of  their  mixture,  a large  furface  of  each  might 
come  into  contadl  with  the  other. 

Fourthly,  if  we  refledt  on  the  experiments  hi- 
therto made  for  kindling  Oils  by  Acids,  we  fhall 
eafily  be  convinced  that  all  Oils  are  not  equally  apt 
to  be  fired;  and  that  light,  asthereal,  very  thin, 
EfTential  Oils  do  not  produce  this  phenomenon  fo 
readily  and  fo  furely,  as  thofe  of  the  fame  kind  that 
are  heavy  and  thick,  or  at  leaft  foon  grow  thick 
upon  being  mixed  with  Acids. 

Mr.  Homberg  fays  pofltively  in  the  above-cited 
paflfage  of  his  Memoir,  that  he  never  could  fucceed 
in  fetting  fire  with  the  Acid  of  Vitriol  to  the  white 
aethereal  Oil  of  Turpentine;  that  is,  to  the  lighted: 
which  comes  over  firfl  in  diftillation  ; but  that  the 
very  fame  Acid  fet  fire  to  “ that  which  comes  over 
w laffc  in  diftillation,  which  is  thick  like  a fyrup,  and 
<f  of  a dark  brown-colour.” 

All  the  experiments  by  which  Oils  have  been 
fired,  from  thofe  of  Beecher  and  Borrichius,  down 
to  thofe  of  Geoffroy  and  Hoffman,  were  made  on 
the  EfTential  Oils  of  the  aromatic  plants  of  India, 
which  are  the  heavieft  we  know,  and  on  the  empy- 
reumatic  Oil  of  Guaiacum,  which,  befides  being 
very  ponderous,  is  alfo  very  thick. 

Now  thefe  Angular  effedts  likewife  agree  perfedtly 
well  with  our  explanation.  It  is  certain  that  the 
parts  of  a heavy  fluid  do  not  yield  to  anv  impujfe 
or  fhock,  fo  eafily  as  thofe  of  a lighter  fluid ; juft 
as  the  parts  of  a thick,  vifeous  fluid  undoubtedly 
refill  any  attempt  to  feparate  them,  fo  much  the 
more  the  nearer  the  confidence  of  that  fluid  is 
to  folidity,  or  the'  further  it  is  removed  from  the 
ftate  of  fluidity.  Now,  the  more  reft  fiance  the 

Acid 
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Acid  meets  with  in  feparating  and  dividing  the  parts 
of  the  Oil,  as  it  mud  do  to  difTolve  them,  the  more 
confiderable  will  be  the  force  and  motion  with  which 
it  muft  neceftarily  adt  to  furmount  thofe  obftacles ; 
befides,  as  experience  teaches  us  that  the  denfity 
and  vifcidity  of  the  Oils  do  not,  at  leaft  to  fenfe,  di- 
minifh  the  quicknefs  and’  adtivity  which  the  Acid 
exerts  in  uniting  with  them ; the  greater  therefore 
muft  be  the  colliftons,  fridtions,  and  heat  produced: 
and  this  pla;nly  fhews  why  heavy,  thick  Oils  take 
fire,  in  this  cafe,  more  readily  than  thofe  which  are 
fluid  and  light.. 

It  may  here  be  objected  that  Fat  Oils,  which  are 
thicker  and  heavier  than  the  light  Effential  Oils, 
take  fire  neverthelefs  with  greater  difficulty.  This 
objection  is  eafily  anfwered,  by  obferving  that  when 
we  fay  Acids  fire  heavy  thick  Oils  with  more  eafe 
than  thin  light  Oils,  this  pofition  muft  be  reftridted 
to  Oils  of  the  fame  kind,  on  which  Acids  have  an 
equal,  or  nearly  equal,  adtion  ; that  is,  to  fuch  Oils 
as  differ  from  each  other  in  no  other  refpedt  but 
their  thicknefs  and  weight. 

For  example,  Mr.  Homberg,  who  could  by  no 
means  fSt  fire,  with  Oil  of  Vitriol,  to  the  Oil  that 
rifes  firft  in  the  diftillation  of  Turpentine,  found 
that  the  fame  Acid  would  fire  the  Oil  that  comes 
laft  over  : and  therefore  it  is  reafonable  to  attribute 
his  fuccefs,  in  firing  this  laft  Oil,  to  its  being  thicker 
and  heavier  than  the  former ; feeing  thefe  two 
Oils  are  in  other  refpedts  of  the  fame  nature ; that 
Acids  have  an  equal  adtion  on  both ; and  that  they 
differ  from  each  other  only  in  the  qualities  fpecified 
above. 

But  it  is  evident,  that,  if  the  Oils  compared  to- 
gether be  of  different  kinds,  and  differ  from  each 
other,  not  only  in  weight  and  thicknefs,  but  alfo 
by  containing  different  principles,  or,  at  leaft* 
the  fame  principles  combined  differently,  and  in  dif- 
ferent 
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ferent  proportions,  the  affion  of  any  Acid  on  thofe 
Oils  muff  alfo  be  different ; and  that  regard  muff 
be  had  thereto  in  determining  their  degrees  of 
•inflammability. 

Now  all  this  is  applicable  to  Fat  Oils,  when  com- 
pared with  light  Effential  Oils,  in  point  of  in- 
flammability. If  all  thefe  Oils  were  of  the  fame 
nature,  and  differed  from  each  other  in  weight  and 
thicknefs  only,  the  objection  drawn  from  Fat  Oils, 
which  though  thicker  than  Eflfential  Oils  do  not 
take  fire  fo  eaflly,  would  be  a very  good  one,  and 
fa6t  would  be  againft  our  reafoning.  But  this  is  far 
from  being  the  cafe : the  properties,  as  well  as  the 
analyfis,  of  Fat  Oils,  fhew  their  nature  to  be  very 
different  from  that  of  Effential  Oils ; that  there  is 
more  water  in  their  compofition  ; and  that  they  are 
full  of  a mucilaginous  or  gummy  principle,  which 
muff  greatly  obftruft  their  inflammability,  and  the 
a6tion  of  Acids  upon  them. 

INone  of  the  effects  therefore,  that  attend  the  fir- 
ing of  Oils  with  Acids,  is  repugnant  to  our  way  of 
accounting  for  the  phenomenon,  which  is  one  of 
the  moil  beautiful  in  all  Natural  Philofophy. : To 
conclude  this  important  fubjecff,  nothing  now  re- 
mains but  to  conflder  the  effefts  produced  by  the 
Vitriolic  Acid  in  thefe  accenfions. 

This  Acid,  though  of  a flronger  nature,  and 
capable  of  being  more  highly  concentraed  than  the 
Nitrous  Acid,  feems  however  lefs  qualified  to  pro- 
duce a flame  with  Oils.  Indeed  Mr.  Homberg  fired 
Oil  of  Turpentine  by  mixing  it  with  Oil  of  Vitriol: 
but  I do  not  know  that  the  experiment  hath  fuc- 
ceeded  with  any  other  Chymiftj  on  the  contrary, 
fnoft  of  thofe  who  have  tried  it  affirm  that  they  never 
could- fire  any  Oil  with  that  Acid  alone. 

Oils  are  probably  in  the  fame  cafe  as  metallic  fub- 
ftances,  with  regard  to  thefe  two  Acids.  We  know 
that  the  Nitrous  Acid  diffolves  thofe  fubftances 

with 


Practice  of  Ci-iymistry.  159 

with  vaftly  more  a&ivity  and  violence  than  the  Vi- 
triolic Acid  exerts  upon  them ; which  may  depend 
either  on  the  difpofition  and  configuration  of  their 
parts,  or  on  the  portion  of  phlogifton  which,  ac- 
cording to  the  opinion  of  moft  Chymifts,  is  united 
with  the  Nitrous  Acid,  is  its  peculiar  charatfteriftic, 
and  the  caufe  of  the  great  vivacity  with  which  it 
diffolves  almoft  all  matters  that  contain  the  phlo- 
gifton. / 

I fay  almfiwW  matters  that  contain  the  phlogifton; 
becau.fe  there  are  fome  fubftances  that  contain  a great 
deal  thereof,  and  yet  are  not  at  all  acted  on  by  the 
pure  Nitrous  Acid.  Thefe  fubftances  are  matters 
perfedtly  charred  : that  is,  fuch  as  are  capable  of 
enduring  the  greateft  violence  of  fire  in  clofe  veflfels, 
without  yielding  a fingle  atom  of  Oil;  that  burn  al- 
moft quite  away,  yet  only  grow  red-hot  without 
flaming  ; or  at  leaft  produce  but  a very  fmall,  flight 
flame,  from  which  it  is  impoflible  to  obtain  the  leaft 
particle  of  foot  or  fuliginofity ; in  a word,  that  con- 
tain an  inflammable  matter,  but  fuch  as  is  fit  to  be' 
an  ingredient  in  the  compofition  of  metallic  fub- 
ftances, t<^  which  the  peculiar  title  of  the  phlogifton 
is  appropriated. 

I fay  then  that,  if  the  Nitrous  Acid  be  poured  on 
a mere  coal,  perfe&ly  charred,  it  is  impoflible  for  the 
Acid,  be  it  ever  fo  highly  concentrated,  to  let  the 
coal  on  fire,  though  heated  before  to  the  greateft 
degree  that  it  can  poflibly  admit  of  without  kind- 
ling ; and,  which  is  ftill  more  remarkable,  if  a live 
coal  be  plunged  into  the  moft  highly  fmoking 
Spirit  of  Nitre,  it  will  be  extinguifhed  as  if  dipt  in 
pure  water. 

But  to  return  to  the  Vitriolic  Acid  : it  is  Angular 
enough  that  this  Acid,  which  attacks  Oils  with  lefs 
activity,  and  for  that  reafon  feems  lefs  fit  to  fet  them 
on  fire,  than  the  Nitrous  Acid,  yet  greatly  pro- 
motes their  accenfion,  when  mixed  with  that  very 
1 - ' Acid. 


i6o  Elements  of  the 

Acid.  This  may  be  owing  to  its  rendering  the  Oils 
with  which  it  mixes  heavier  and  thicker ; or  elfe,  as 
Mr.  Rouelle  conjedtures  with  great  probability, 
being  more  concentrated  than  the  Nitrous  Acid,  and 
having  a greater  affinity  with  water,  it  dephlegmates 
the  other,  and  thereby  increafes  its  activity;  or 
laftly,  this  may  arife  from  fome  other  caufe  yet  un- 
known to  us,  and  perhaps  from  that  by  which  the 
Acids  of  Nitre  and  of  Sea-falt,  which,  when  feparate 
and  perfedtly  pure,  can  neither  of  them  diffolve 
Gold,  are  enabled,  when  combined  together,  to  make 
a perfedt  folution  of  that  metal. 


PROCESS  III. 

5 *o  combine  EJfential  Oils  with  Mineral  Sulphur.  Bal- 
aam of  Sulphur.  This  compofition  decompounded. 

PU  T into  a matrafs  one  part  of  Flowers  of 
Sulphur;  pour  on  them  fix  parts  of  the  Effen- 
tial  Oil  of  Turpentine,  forinflance;  fet  the  matrafs 
in  a fand-bath,  and  heat  it  gradually  till  the  Oil 
boil.  The  Sulphur,  which  at  firft  lay  at  the  bot- 
tom of  the  matrafs,  will  begin  to.  melt,  and  appear 
to  diffolve  in  the  Oil.  When  it  hath  boiled  in  this 
manner  for  about  an  hour,  take  the  matrafs  from 
the  fire,  and  let  the  liquor  cool.  A great  deal  of 
the  Sulphur  that  was  diffolved  therein  will  feparate 
From  it  as  it  cools,  and  fall  to  the  bottom  of  the 
veffel  in  the  form  of  needles,  much  like  a Salt 
ffiooting  in  water. 

When  the  liquor  is  perfedtly  cold,  decant  it  from 
the  Sulphur  that  lies  at  the  bottom  of  the  veffel : to 
that  Sulphur  put  freffi  Oil  of  Turpentine,  and  pro- 
ceed as  before : the  Sulphur  will  again  difappear,and 
be  diffolved  in  the  Oil  : but  when  the  mixture  is 
cold,  you  will  find  new  cryftals  of  Sulphur  aepofit- 

ed 
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ed  at  the  bottom.  Decant  once  more  this  Oil  from 
the  cryftals,  and  pour  on  frefli  Oil  to  diffolve  them : 
continue  the  fame  method,  and  you  will  find  that 
about  fixteen  parts  of  Effential  Oil  are  required  to 
keep  one  part  of  Sulphur  difTolved  when  cold.  This 
combination  is  called  Baljamum  Sulf  hurls  Terebin - 
thinatum , if  made  with  Oil  of  Turpentine;  Anijatum 
if  with  Oil  of  Anife-feeds ; and  fo  of  others. 

O BS  ER  VA  T 10,  NS. 

Essential  Oils  do  notdiffolvfc  Sulphur*  in  fuch 
quantities,  and  with  fo  much  eafe,  as  Fat  Oils  do. 
It  was  fhewn  above  that  a Fat  Oil  is  capable  of  keep- 
ing a conftderable  quantity  of  Sulphur  in  folution  ; 
whereas  no  lefs  than  fixteen  parts  of  Effential  Oil 
are  required  to  diffolve  one  part  only  of  Sulphur, 
as  in  this  procefs. 

The  property  which  Sulphur  hath  of  feparating, 
in  part,  from  the  Effential  Oil  in  which  it  is  difTolved, 
and  falling  to  the  bottom  of  the  veffel  in  the  form 
df  cryftals,  as  the  Oil  cools,  proves  that  it  is  a kind 
of  Neutral  Salt,  which,  being  infoluble  in  water 
becaufe  of  the  great  quantity  of  inflammable  mat- 
ter that  ferves  it  for  a bafis,  is  not  to  be  difTolved 
but  by  fubftances  that  actually  contain  themfelves  a 
great  deal  of  inflammable  matter  ; fuch  as  Oils  and 
Metallic  fubftances. 

Though  the  latter  are  almoft  always  folid,  it  ne- 
verthelefs  unites  with  feveral  of  them  into  regular 
forms,  refembling  faline  cryftals  in  every  thing  but 
pellucid ity ; as  appears,  for  example,  in  feveral 
Pyrites,  Antimony,  and  fome  other  fulphuredus 
Minerals.  But  when  it  is  difTolved  in  Oils,  efpe- 
cially  in  fuch  as  are  capable  of  keeping  but  a fmall 
quantity  thereof  in  folution,  and  confequently  drop 
a good  deal  of  it  as  they  cool,  it  is  precifely  in  the 
cafe  of  one  of  thofe  Salts  whereof  hot  water  diffolves 
more  than  cold ; that  is,  the  Oil,  that  is  fatu rated 
Vol.  II.  M with 
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with  as  much  Sulphur  as  it  can  poffibly  take  up 
when  boiling  hot,  lets  fome  part  thereof  precipitate 
as  it  cools ; while  the  Sulphur  thus  feparated  from 
the  Oil  unites  into  little  glebes  of  a regular  figure, 
and  afitually  cryflallizes ; in  the  fame  manner  as 
Nitre,  when  boiling  water  hath  dilTolved  as  much 
thereof  as  it  can  poflibly  take  up,  partly  feparates 
from  it  when  it  cools,  and  falls  to  the  bottom  of  the 
veffel  in  fmall  cryftalline  molecule,  of  the  form  pe- 
culiar to  that  SalL 

M.  Homberg  made  fome  very  curious  experi- 
ments on  this  combination  of  Sulphur  with  an  Ef- 
iential  Oil.  In  the  Memoirs  of  the  Academy  he 
gives  the  following  analyfis  thereof. 

tc  Put  your  Sulphur  diffolved  by  Oil  of  Turpen- 
“ tine  into  a pretty  large  retort,  becaufe  the  matter 
“ puffs  up  towards  the  end,  and  diflill  with  a very 
tf  gentle  heat  for  twelve  or  fifteen  days  and  nights. 
<f  There  will  come  over  about  two  thirds  of  the 
<f  quantity  of  a colourlefs  Oil  of  Turpentine,  and. 
(t  at  the  fame  time  a pretty  confiderable  quantity  of  a 
((  whitifh  ponderous  water,  as  acid  as  good  Spirit 
u of  Vitriol.  After  this  the  drops  of  Oil  that 
<{  come  off'  will  begin  to  be  red.  Then  change 
if  your  receiver,  and  increafe  the  fire  gradually ; 

and  in  feven  or  eight  hours  time,  with  a very 
<c  great  heat,  force  off  all  that  will  rife,  ufing  a. 
<f  glafs  retort  for  your  recipient.  At  laft,  moft  of 
u the  Oil  will  come  over  into  the  receiver  very 
rf  thick  and  high-coloured,  ftill  accompanied  with 
<c  a whitifh  and  very  acid  water.  In  the  retort  will 
“ be  left  a- black  caput  mortuum , fpungy,  or  foliated, 

st  fhining,.  and  infipid This  caput  mortuum 

(C  neither  grows  white,  nor  flames,  nor  waftes  con- 
u fiderably  in  a ftrong  fire. 

“ The  matter  that  comes  over  into  the  receiver 
<(  muff  be  diftilled  again,  with  a very  gentle  heat 
a continued  for  feveral  days  and  nights,  in  order 

“ to 
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to  feparate  once  more  the  colourlefs  Oil  and  the 
‘c  remaining  acid  water,  till  the  Oil  begin  to  come 

off  red.  Then  take  the.  retort  from  the  fire,  and 
“ on  the  black  gummy  matter  left  in  it  pour  good 
“ Spirit  of  Wine;  mix  the  whole  well  together* 
tc  and  diftill  with  a very  gentle  heat.  When  this 
u Spirit  of  Wine  is  come  off,  pour  fome  frefh  on 
f<  the  black  gum  left  in  the  retort,  and  diftill  as 
“ before.  Repeat  this  till  the  Spirit  of  Wine  ceafe 
u to  have  a badfmell.” 

There  is  great  reafon  to  believe, that, by  the  union 
which  the  Sulphur  contracts  with  the  Oil,  the  cohe- 
fion  of  the  Acid  and  the  Phlogifton,  which  confti- 
tute  that  mineral,  is  confiderably  weakened ; and 
that  this  is  what  occafions  the  decompofition  of 
the  Sulphur  fo  manifeft  in  M.  Homberg’s  analyfis. 
The  inflammable  matter  of  the  Sulphur  is  fo  incor- 
porated with  that  of  the  Oil  in  the  folution,  that 
they  form  together  one  homogeneous  whole ; by 
which  means  the  Acid  of  the  Sulphur,  which  is  of 
courfe  difperfed  through  the  whole  liquor,  is  not  now 
combined  with  the  Phlogifton,  as  it  was  in  the 
Sulphur  before  it  was  blended  with  the  Oil ; that 
is,  with  the  pure  Phlogifton ; but  with  that  Phlo- 
gifton which  conftitutes  the  oily  mixture,  or,  which 
is  the  fame  thing,  with  a£htal  Oil.  And  this  is  thd 
reafon  that  acompofition  of  Oil  and  Sulphur  yields, 
in  diftillation,  nearly  the  fame  principles  that  a com- 
bination of  the  fame  Oil  with  the  Vitriolic  Acid 
'Would  yield. 

We  have  already  feen,  under  the  head  of  Fat 
Oils,  that  when  Oils  are  combined  with  Acids,  if 
this  combination  be  again  decompounded  by  diftil- 
lation,  thofe  two  fubftances  cannot  be  obtained  in 
their  original  ftate  ; but  that  they  are  changed  and 
partly  decompoled.  The  cafe  is  the  fame  in  the 
' experiment  before  us.  We  firft  get,  by  diftillation, 

■ a pretty  confiderable  quantity  of  Oil  of  Turpentine, 
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that  Teems  to  have  fuffered  no  change  at  all.  This 
firft  Oil  is  that  which  the  a<5tion  of  fire  feparates 
from  the  Acid  ; and  this  it  effe6ts  with  To  much  the 
more  eafe,  that,  a great  quantity  thereof  having  been 
neceffarily  ufed  to  diffolve  a little  Sulphur,  it  greatly 
exceeds  the  quantity  of  Acid  in  the  mixture,  and 
that  the  diftillation  is  ordered  to  be  made  with  a 
very  weak  degree  of  heat : for  M.  Homberg  fays  it 
ought  to  be  continued  twelve  or  fifteen  days  and 
nights.  Now  this  manner  of  diftilling,  with  a very 
gentle  heat,  is  the  mod:  effe&ual  means  of  feparating 
Oils,  efpecially  light  Effential  Oils,  from  Acids ; 
becaufe  thefe  Oils  rife  in  diftillation  with  very  little 
heat ; whereas  the  Acids,  being  much  more  pon- 
derous, require  a great  deal  more. 

The  Oil  that  rifes  firft  in  diftillation  appears  in- 
deed to  be  the  fame  with  that  which  was  originally 
ufed  in  the  mixture : but  the  quantity  is  much 
fmaller:  firft,  becaufe  fome  part  of  it,  being  com- 
bined with  the  Acid  of  the  Sulphur,  is  thereby  ren- 
dered thick  and  heavy,  which  hinders  it  from  rifing 
in  this  firft  diftillation  with  a very  gentle  heat,  and 
is  the  reafon  that  it  cannot  be  elevated  without  a 
much  ftronger  degree  of  fire.  It  is,  this  part  that 
afterwards  comes  over  in  the  form  of  a red  liquor 
upon  encreafmg  the  fire.. 

The  fecond  caufe  why  the  quantity  of  Oil  is 
Ieffened  is,  that  part  of  it  is  decompofed  in  the  opera- 
tion.. This  decompofed  part  of  the  Oil  furnifhes  that 
confiderable  quantity  of  water  which  afcends  at  the 
fame  time  with  the  Oil,  or  a little  after  it,  and  ferves 
for  a vehicle  to  the  Acid  that  rifes  with  it  ih  this 
firft  diftillation  ; which  Acid,  though  pretty  ftrong* 
is  now  much  more  loaded  with  water  than  when  it 
was  an  ingredient  in  the  combination  of  Sulphur. 
This  acid  water  is  of  a milky  white  colour,  becaufe 
many  oily  particles  are  fufpended  and  diftufed  in  it, 
but  not  perfectly  diffolved.  , 

The 
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The  caput  mortuum  that  is  left  in  the  retort,  after 
all  the  red  thick  Oil  is  driven  up  by  a very  ftrong 
degree  of  fire,  is  a fort  of  charred  matter,  confifling 
«f  lbme  of  the  earth  of  the  Sulphur,  and  of  the  de- 
compofed  Oil,  united  with  a Phlogifton,  which  is 
probably  furnifhed  by  both  thefe  lubftances.  This 
matter  contains  alfo  a little  Acid  fixed  with  it.  This 
Acid  re-produces  Sulphur,  or  at  leaft  becomes  ful- 
phureous,  and  dies  off  in  vapours,  when  the  coal  is 
urged  by  a violent  forge-heat : for  Mr.  Homberg 
obferved  that  by  this  means  it  exhaled  an  odour  of 
Sulphur,  and  loft  in  weight. 

This  charred  matter  is  of  a fingular  nature  : for, 
by  being  expofed  to  a forge-heat,  and  even  to  the 
heat  in  the  focus  of  aburning-glafs,it  feemed  to  fuffer 
no  other  change  than  fome  lofs  of  weight,  occafioned 
by  the  evaporation  of  the  acid  effluvia  carried  off  by 
the  heat ; for  it  ftill  retained  its  black  colour,  and 
was  neither  conlumed  nor  vitrified.  In  order  to 
melt  it,  Mr.  Homberg  was  forced  to  mix  it  with 
Borax.  This  Salt  converted  it  into  a glafs  of  a dark- 
grey  colour:  and,  as  there  appeared  a little  verdegris 
on  the  furface  of  this  glafs  after  keeping  it  in  a moift 
place,  he  thereby  found  that  the  Sulphur  he  had 
ufed  contained  a little  Copper. 

We  know  that  the  earth  of  Copper  is  refracftory, 
and  that  it  communicates  a dark  colour  to  matters 
vitrified  along  with  it:  and  perhaps  it  was  thecaufe 
why  the  fixed  matter  in  queftion  retained  its  blackifh 
colour  fo  obftinately,  notwithftanding  the  Phlo- 
gifton  that  muft  have  been  in  it  at  fir  ft  was,  in  all 
probability,  confumed  by  the  violent  ignitions  it 
underwent.  . ■ 1 

As  to  the  thick  oily  matter  called  gummy  by 
Mr.  Homberg,  from  which  he  dire&s  Spirit  of 
Wine  to  be  repeatedly  diftilled,  till  it  ceafe  to  have 
a difagreeable  fmell,  there  is  great  reafon  for  think- 
ing it  to  be,  as  we  faid  before,  a portion  of  the 
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Oil  which  the  Acid  hath  rendered  thick  and  heavy. 
The  Spirit  of  Wine  diffolves  and  carries  up  the  molt 
acid  part,  which  always  hath  a difagreeable  fmell. 

Mr.  Homberg  fays  that  “ the  part  remaining 
<f  after  this,  which  he  calls  the  Gum  of  common  Sul - 
“ phur , hath  a pleafant  balfamic  odour ; that  it 
cc  partly  diffolves  in  Spirit  of  Wine,  a hard  refinous 
tf  matter  being  left,  which  will  not  diffolve,  either 
“ in  Spirit  of  Wine,  or  in  the  ftrongeft  lixivium.” 
Of  confequence  therefore  it  is  neither  a refinous 
matter,  nor  a fulphur ; cc  yet  it  diflolves  perfectly  in 
<c  diftilled  Oils.”  What  then  is  this  fingular  body  ? 
It  is  certainly  a fubjeft  for  very  curious  enquiries. 
In  general,  Mr.  Homberg’s  whole  procefs  is  full  of 
interefting  fa6ts,  and  well  deferves  to  be  repeated, 
carried  further,  and  carefully  attended  to. 


'T q combine  Effential  Oils  with  Fixed  Alkalis. 
Starkey  s Soap. 

AKE  Salt  of  Tartar,  or  any  other  Alkali,  tho- 


roughly calcined.  Heat  it  in  a crucible  till  it 
be  red,  and  in  that  condition  throw  it  into  a hot 
iron  mortar:  rub  it  quickly  with  a very  hot  iron 
peftle;  and  as  foon  as  it  is  powdered  pour  on  it, 
little  by  little,  nearly  an  equal  quantity  of  Oil  of 
Turpentine.  The  Oil  will  enter  into  the  Salt,  and 
unite  intimately  with  it,  fo  as  to  form  a hard  pafte. 
Continue  rubbing  this  compofition  with  the  peftle, 
in  order  to  compleat  the  union  of  the  two  fubftances ; 
and,  as  your  Oil  of  Turpentine  difappears,  add 
more,  which  will  unite  in  the  fame  manner,  and  give 
a fofter  confidence  to  the  foapy  mafs.  You  may  add 
frill  more  Oil,  according  to  the  confidence  you  in- 
tend to  give  your  Soap. 


PROCESS  IV. 
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OBSERVATIONS. 

Essential  Oils  do  not  unite  near  To  eafily  as  Fat 
Oils  with  Alkalis.  For  this  reafon,  to  make  a Soap 
with  an  ElTential  Oil,  we  muft  take  a method  dif- 
ferent from  that  ufed  in  common  foaperies.  For  if 
an  Elfential  Oil  be  fubftituted  for  the  Fat  Oil,  in 
the  ordinary  way  of  making  Soap,  far  from  com- 
bining with  the  alkaline  lixivium,  though  ever  fo 
ftrong,  it  will  be  wholly  diftipated  and  vanilh  : fo 
that,  after  boiling  fome  time,  you  will  find  nothing 
but  the  lye  juft  as  when  fi'rft  put  in,  only  a little 
more  concentrated. 

The  water,  in  which  the  Alkali  is  diflolved  when 
in  the  form  of  a lye,  is  the  principal  thing  that 
hinders  the  Salt  from  uniting  with  the  Eftential  Oil. 
Water  is  fuch  an  enemy  to  this  union,  that,  if  the 
Alkali  be  ever  fo  little  moift,  the  operation  will  not 
fucceed ; even  though  all  the  other  precautions  men- 
tioned in  the  procefs  fhould  be  exactly  obferved. 

In  order  therefore  to  free  the  Alkali  from  all  hu- 
midity, it  is  neceftary  to  begin  with  making  it  red- 
hot  ; and  then,  that  this  Salt,  which  is  very  greedy 
of  moifture,  may  not  imbibe  any  from  the  air,  be- 
fore it  be  mixed  with  the  Eftential  Oil,  it  muft  not 
be  fuffered  to  cool ; but  the  mixture  muft  be  made 
in  a hot  vefiel,  as  loon  as  the  Salt  is  reduced  to 
powder.  When  every  particle  of  the  Salt  is  once 
covered  with  Oil,  you  need  not  fear  its  attracting 
any  moifture,  at  leaft  very  quickly,  becaufe  the  Oil 
oppofes  its  admifiion. 

Starkey,  the  firlt  Chymift  who  found  the  means 
of  making  Soap  with  an  Eftential  Oil,  and  by  whofe 
name  this  kind  of  Soap  is  therefore  called,  made 
ufe  of  a much  more  tedious  method  than  that  pro- 
pofed  in  our  procefs.  He  began  with  mixing  a very 
fmall  quantity  of  Oil  with  his  Salt,  and  waited 
till  all  the  Oil  united  therewith  of  its  own  accord, 
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fo  as  to  difappear  entirely  before  he  added  any  more  5 
and  thus  protracted  his  operation  exceedingly, 
though  in  the  main  it  was  the  fame  with  ours.  The 
method  here  propofed  is  more  expeditious,  and  was 
invented  by  Dr.  Geofffoy. 

Starkey’s  Soap  dilTolves  in  water  much  as  com- 
mon Soap  does,  without  any  feparation  of  the  Oil ; 
and  by  this  mark  it  is  known  to  be  well  made.  It 
may  alfo  be  decompounded,  either  by  diftillation, 
or  by  mixing  it  with  an  Acid  : and  its  decompofi- 
tion,  in  either  of  thefe  ways,  is  attended  with  nearly 
the  fame  phenomena  as  the  decompofition  of  com- 
mon Soap. 


CHAP.  VI. 

Of  the  Substances  obtained  from  Vege- 
tables By  MEANS  OF  A GRADUATED  HEAT, 
FROM  THAT  OF  BOILING  WATER,  TO  THE 
STRONGEST  THAT  CAN  BE  APPLIED  TO  THEM 
IN  CLOSE  VESSELS. 


PROCESS  I. 

To  analyze  Vegetable  Subfiances  that  yield  neither  a> 
Fat  nor  an  EJfiential  Oil . Infianced  in  Guaiacum- 
Wood. 

1 

TAKE  thin  fhav.ings  of  Guaiacum-Wood,  and 
put  them  into  a glafs  or  done  retort,  leaving 
one  half  thereof  empty.  Set  your  retort  in  a rever- 
berating furnace,  and  lute  on  a large  glafs  receiver 
having  a fmall  hole  drilled  in  it ; fuch  as  is  ufed  for 
diddling  the  Mineral  Acids.  Put  a live  coal  or 

two 
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two  in  the  furnace,  to  warm  the  veffels  gently  and 
flowly. 

With  a degree  of  heat  below  that  of  boiling 
water,  you  will  fee  drops  of  a clear  infipid  phlegm 
fall  into  the  receiver.  If  you  raife  the  fire  a little, 
this  water  will  come  nightly  acid,  and  begin  to  have 
a pungent  fmell.  With  a degree  of  fire  fomewhat 
ftronger,  a water  will  continue  to  rife  which  will  be 
ftill  more  acid  fmell  flronger,  and  become  yel- 
lowifh.  When  the  heat  comes  to  exceed  that  of 
boiling  water,  the  phlegm  that  rifes  will  be  very 
acid,  high-coloured,  have  a flrong  pungent  fmell, 
like  that  of  matters  long  fmoked  with  wood  in  a 
chimney,  and  will  be  accompanied  with  a red,  light 
Oil,  that  will  float  on  the  liquor  in  the  receiver. 

And  now  it  is  neceffary  that  the  operation  be 
carried  on  very  cautioufly,  and  vent  frequently 
given  to  the  rarefied  air  by  opening  the  fmall  hole 
in  the  receiver ; fuch  an  incredible  quantity  thereof 
ru filing  out  of  the  Wood,  with  this  degree  of  heat, 
as  may  burft  the  veffel  to  pieces,  if  not  difcharged 
from  time  to  time. 

When  this  red,  light  Oil  is  come  over,  and  the 
air  ceafes  to  rufh  out  with  impetuoflty,  raife  your 
fire  gradually,  till  the  retort  begin  to  redden.  The 
receiver  will  be  filled  with  denfe  vapours ; and  to- 
gether with  the  watery  liquor,  which  will  then  be  ex- 
tremely acid,  there  will  rife  a black,  thick,  pon- 
derous Oil,  which  will  fall  to  the  bottom  of  the  re- 
ceiver, and  lie  under  the  liquor. 

Then  give  the  utmoft  degree  of  heat;  that  is, 
the  greateft  your  furnace  will  allow,  and  your  veffels 
bear.  With  this  exceflive  heat  a little  more  Oil  will 
rife,  which  will  be  very  ponderous,  as  thick  and 
black  as  pitch  ; and  the  veffels  will  continue  full  of 
vapours  that  will  not  condenfe. 

At  laft,  when  you  have  kept  the  retort  exceeding 
red  for  a long  time  in  this  extremity  of  heat,  fo  that, 

it 
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it  begins  to  melt,  if  it  be  of  glafs,  and  you  perceive 
nothing  more  come  over,  let  the  fire  go  out  and  the 
veffel  cool.  Then  take  off  your  receiver : from  the 
black  Oil  at  bottom  decant  the  acid  liquor  with 
the  red  Oil  floating  on  it,  and  pour  them  both  into 
a glafs  funnel,  lined  with  brown  filtering  paper,  and 
placed  over  a bottle.  The  acid  liquor  will  pafs 
through  the  filter  into  the  bottle,  and  the  Oil  will 
be  left  behind,  which  muft  be  kept  by  itfelf  in  a fe- 
parate  bottle.  Laftly,  into  another  funnel,  prepared 
as  the  former,  pour  the  thick  Oil  remaining  with  a 
little  of  the  acid  liquor  at  the  bottom  of  the  receiver. 
This  liquor  will  filter  off  in  the  fame  manner,  and 
thus  be  Separated  from  the  heavy  Oil, 

In  the  retort  you  will  find  your  Guaiacum-fhav- 
ings,  not  in  the  leaf!  altered  as  to  their  figure,  but 
light,  friable,  very  black,  fcentlefs  and  taftelefs,  eafily 
taking  fire,  and  confuming  without  flame  or  fmoke: 
in  fhort,  you  will  find  them  charred  to  a perfect  coal. 

OBSERVATIONS. 

Hitherto  we  have  examined  the  fubftances  that 
may  be  obtained  from  vegetables,  either  without 
the  help  of  fire,  or  with  a degree  of  heat  not  ex- 
ceeding that  of  boiling  water.  The  analyfis  of 
plants  can  be  carried  no  further  without  a greater 
degree  of  heat : for,  when  the  principle  of  odour, 
and  the  eflfential  oil  of  an  aromatic  plant,  are  wholly 
extradted  by  the  preceding  proceffes,  if  the  diftilla- 
tion  be  afterward  continued  without  increafing  the 
heat,  nothing  more  will  be  obtained  but  a little 
Acid ; which  will  foon  ceafe,  as  a frnall  part  only  of 
the  quantity  contained  in  the  plant  will  be  elevated; 
the  reft  being  either  too  ponderous,  pr  too  much 
entangled  with  the  other  principles  of  the  body,  to 
rife  with  fo  fin  all  a degree  of  heat. 

In  order  therefore  to  carry  on  the  decompofition 
of  a plant,  from  which  you  have,  by  the  methods  be- 
fore 
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fore  propofed,  extra&ed  all  the  principles  it  is  ca- 
pable of  yielding  when  fo  treated ; or,  which  comes 
to  the  fame  thing,  in  order  to  analyze  a vegetable 
matter,  which  affords  neither  an  expreffed  nor  an 
e fiend al  oil,  it  mult  be  diftiiled  in  a retort  with  a 
naked  fire,  as  directed  in  the  procefs,  and  be  made  to 
undergo  all  the  degrees  of  heat  fucceffively,  from 
that  of  boiling  water,  to  the  higheft  that  can  be 
raifed  in  a reverberating  furnace. 

A heat  inferior  to  that  of  boiling  water,  with 
which  we  muff  begin  in  order  to  warm  the  veffel 
gradually,  brings  nothing  over,  as  hath  been  faid, 
but  an  infipid  water,  deftitute  of  all  acidity.  By  in- 
creafing  it  nearly  to  the  degree  of  boiling  water,  the 
diftiiled  water  comes  to  be  {lightly  acid. 

When  the  heat  is  made  a little  ftronger  than  that 
which  is  neceflary  for  the  elevation  of  an  Elfential  Oil, 
the  Acidity  of  the  water  that  comes  off  is  much  more 
considerable.  It  hath  now  both  colour  and  fmell, 
and  there  rifes  with  it  a red,  light  Oil,  that  floats 
on  the  liquor  in  the  receiver.  This  is  not  an  Elfential 
Oil;  it  hath  none  of  the  odour  of  the  plant.  Though 
fo  light  as  to  float  on  water,  yet  it  will  not  rife  with 
the  degree  of  heat  that  raifes  Elfential  Oils,  even 
thofe  that  much  furpafs  it  in  gravity,  and  will  not 
fwim  on  water  as  this  does.  This  proves  that  the 
eafe  or  difficulty,  with  which  a particular  degree  of 
heat  raifes  any  fubftance  in  diff illation,  doth  not  de- 
pend altogether  on  its  gravity  : its  dilatability,  or 
the  volatile  nature  of  the  matters,  with  which  it  is 
fo  clofelv  united  as  not  to  be  Separated  from  them 
by  diftillation,  may  probably  contribute  greatly  to 
produce  this  effect. 

It  is  very  furprifing  that  a fubftance  fo  hard,  fo 
compadt,  fo  dry,  in  appearance,  as  Guaiacum-wood, 
fhould  yield  fuch  a large  quantity  of  water  by  diftil- 
lation ; and  it  .is  equally  fo  that  it  fhould  difcharge 
fo  much  air,  and  with  fo  much  impetuoftty,  as  no- 

1 1 thing 
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thing  but  experience  could  render  credible.  We 
have,  in  the  procefs,  directed  the  precautions  to  be 
taken  when  this  air,  from  being  prodigioufly  con- 
denfed  in  the  body  of  which  it  made  a part,  is  fet  at 
large,  rufhes  out  of  confinement,  and  expands  with 
all  its  natural  elafticity.  From  this  air  arifes  the 
greateft  danger  attending  the  operation. 

It  hath  been  remarked  that  the  heavieft  and  moft 
compadt  woods  yield  the  moft  air  in  diftillation : 
and  accordingly  Guaiacum-wood,  which  we  have 
chofen  for  an  inftance,  as  exceeding  almoft  all  others 
in  hardnefs  and  weight,  difcharges  a vaft  quantity 
of  air  when  analyzed. 

The  thick,  burnt,  empyreumatic  Oil,  that  comes 
over  laft  in  this  diftillation,  is  heavier  than  water ; 
on  account,  probably,  of  the  great  quantity  of  Acid 
with  which  it  is  replete.  The  two  kinds  of  Oil  ob- 
tained in  this  analyfis  may  be  redtified,  by  diftilling 
them  a fecond  time,  or  rather  feveral  times  ; by 
which  means  they  will  become  lighter  and  more 
fluid,  as  we  have  feen  happen  to  Fat  and  Eftential 
Oils.  In  general,  all  thick,  heavy  Oils  conftantly 
owe  thefe  qualities  to  an  Acid  united  with  them; 
and  it  is  by  being  freed  from  fome  of  that  Acid  in 
diftillation,  that  they  always  acquire  a greater  degree 
of  lightnefs  and  fluidity  from  that  operation.  To 
thefe  laws  all  vegetable  Oils  are  fubjedt,  of  what  na- 
ture foever  they  be. 

The  analyfis  of  a vegetable  fubftance,  exhibited 
above,  fhews  what  may  be  obtained  from  them, 
when  diftilled  in  clofe  veflels,  with  a graduated  heat, 
from  that  of  boiling  water,  to  that  which  converts 
the  mixt  to  a perfedt  coal;  viz.  Phlegm,  an  Acid, 
a light  Oil,  much  Air,  and  a thick  Oil..  But  this 
analyfis  is  far  from  being  a complete  one:  it  may  be 
carried  much  farther,  and  made  more  perfedt. 

None  of  the  principles  obtained  by  this  analyfis 
are  pure,  fimple,  and  thoroughly  feparated  from 
• the 
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-the  reft.  They  ar'e  ftill  in  Tome  meafure  blended  all 
together : their  reparation  is  but  begun ; and  each 
requires  a fecond  and  more  accurate  analyfts,  to  re- 
duce it  to  the  greateft  degree  of  purity  of  which  it 
is  capable.  The  Oil  and  the  Acid  chiefly  merit  fo 
much  pains.  ' - 

A great  deal  of  the  Acid  of  the  plant  remains,  as 
was  faid,  combined  with  the  two  forts  of  Oil  here 
obtained ; which  we  have  reafon  to  think  differ  no 
otherwife  from  one  another,  than  as  there  is  more  or 
lefs  Acid  united  with  each.  The  beft  way  of  freeing 
thefe  Oils  from  their  redundant  Acid  is  to  diftill 
them  frequently  from  Alkalis  and  Abforbents.  Some 
of  our  beft  Chymifts  have  taken  this  pains  with  fe- 
veral  forts  of  Oils ; but  the  method1  might  be  ftill 
extended,  and  the  operation  carried  further  than 
hath  yet  been  done. 

The  Acid,  is  in  the  fame  circumftances  nearly  as 
the  Oil.  The  firft  that  riles  is  mortified  with  much 
water,  to  which  it  owes  a good  deal  of  its  volatility. 
That  which  comes  over  laft  is  much  more  concen- 
trated, and  confequently  heavier ; yet  it  is  ftill  very 
aqueous.  It  might  be  freed  in  a great  meafure 
from  this  adventitious  water,  and  fo  rendered  much 
ftronger  ; which  would  give  us  a better  opportunity 
to  difcover  its  nature  and  properties,  of  which  we 
know  but  very  little. 

Water  is  not  the  only  heterogeneous  fubftance 
that  difguifes  the  vegetable  Acid  : a pretty  con- 
fiderable  quantity  of  the  Oil  of  the  plant  is  alfo 
combined  with  it,  and  contaminates  its  purity.  The 
proof  of  this  is,  that,  when  thefe  Acids  are  kept, 
in  the  fame  condition  in  which, they  firft  come  over, 
for  any  length  of  time,  in  a glafs  veffel,  they  gra- 
dually depofit,  on  the  bottom  and'  fides  of  the  veffel, 
an  oily  incruftation,  which  grows  thicker  and  thick- 
er the  longer  it  Hands;  and,  as  this  oily  matter 

feparates 
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Separates  from  it,  the  Acid  liquor  appears  lefs 
unCtuous  and  faponaceous. 

A very  good  way  to  feparate  this  Oil  more  ef- 
fectually from  the  Acid  is  to  combine  the  whole 
with  abforbents,  and  abftraCt  the  Oil  again  by  diftil- 
lation.  By  this  means  a very  fenfible  quantity  of 
Oil  may  be  feparated  that  was  not  perceived  before. 
On  this  occafion  it  is  proper  to  remark  that  the  Oil 
thus  united  with  the  vegetable  Acid  is  perfectly  dif- 
folved  by  it ; feeing  it  is  thereby  rendered  mifcible 
with  water,  lo  that  it  doth  not,  like  Alkaline  Soaps, 
in  the  leaft  obfcure  its  limpidity,  or  give  it  a milky 
caft : for  thefe  aqueous,  oily  Acids  are  very  trans- 
parent ; efpeciaily  after  they  have  flood  for  fome 
time. 

The  air,  that  is  difchargecl  with  impetuofity  in  the 
operation,  and  mull  be  let  out,  is  loaded  with  many 
particles  of  Acid  and  Oil  reduced  to  vapours,  which 
it  carries  off ; and  by  this  means  the  quantity  of  the 
principles  extracted  from  the  mixt  cannot  be  ac- 
curately determined  : nor  are  the  vapours,  of  which 
the  veffels  remain  full  after  the  operation,  any  other 
than  particles  of  Acid  and  Oil,  which  the  violence 
of  the  fire  hath  rarefied  exceedingly,  and  which  do 
not  eafily  condenfe. 

If  we  diftill  in  this  manner  a vegetable  aromatic 
fubftance,  which  of  courle  contains  an  Effential  Oil, 
provided  it  hath  not  been  previoufly  extracted  by 
the  appropriated  procefs,  this  Effential  Oil  will  rife 
firft,  as  foon  as  the  diftilling  veffel  acquires  the  heat 
of  boiling  water : but  its  fcent  will  not  be  near  fo 
fweet  or  grateful,  as  if  it  were  diftilled  in  the  manner 
before  directed  as  properefl  for  it.  On  the  contrary, 
it  will  have  an  empyreumatic  fmell : becaufe  in  this 
way  it  is  impoffible  to  avoid  fcorching,  and  half- 
burning fome  of  the  matter  diftilled ; efpeciaily  that 
part  of  it  which  touches  the  fides  of  the  retort. 
Moreover,  the  very  fame  equable  degree  of  heat  can 
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hardly  be  kept  up  with  a naked  fire.  The  Eflential 
Oil  therefore,  though  it  lifes  firft,  will  not  be  pure, 
but  contaminated  with  a mixture  of  the  empyreu- 
matic  Oil  that  firft  comes  over,  and  will  be  con- 
founded therewith. 

If  a fubftance  abounding  with  Fat  Oil,  tha!t  hath 
not  been  expreffed  from  it,  be  diftilled  according  to 
the  prefent  procels',  it  will  yield  no  Fat  Oil  by  diftil— 
lation  ; but  only  much  more  of  the  firft  clear  Oil, 
and  of  the  fecond  thick  Oil,  than  if  all  the  Fat  Oil 
it  would  have  afforded  had  been  firft  drawn  off  by 
expreffion  ; for  as  the  Fat  Oil  will  not  rife  in  diftil— 
lation,  without  a degree  of  heat  greater  than  that  of 
boiling  water,  neither  can  it  endure  fuch  a degree 
of  heat  without  changing  its  nature,  without  lofing 
that  mildnels,  and,  in  a great  meafure,  that  undyo- 
fity  which  is  natural  to  it.  It  will  therefore  be  con- 
founded with  the  other  empyreumatic  Oil,  which, 
in  all  probability,  would  itfelf  be  no  other  than  a 
Fat  Oil,  if  i » could  be  wholly  extraded,  without 
the  aid  of  fir«L  from  the  vegetable  fubftances  con- 
taining it.d? 

Moft  vegetable  fubftances,  when  diftilled  with  a 
ftrong  fire,  yield  the  fame  principles  with  that  which 
we  have  chofen  for  an  inftance.  Entire  plants  of 
this  kind,  thole  from  which  the  odorous  principle, 
the  Effential  Oil,  or  the  Fat  Oil,  hath  been  drawn, 
thofe  of  which  extrads  have  been  made  by  infufion 
or  decodion,  or  the'  extrads  themfelves  ; all  fuch 
matters  being  diftilled,  yield  a Phlegm,  an  Acid,  a 
thin  Oil,  Air,  and  a thick  Oil ; and  the  produds  of 
their  feveral  analyfes  differ  from  each  other,  only  on 
account  of  the  different  quantity  or  proportion  that 
each  contains  of  the  principles  here  enumerated. 

But  there  ire  many  other  plants,  which,  befides 
thefe  fubP  m ’s,  •field  alfo  a confiderable  quantity  of 
a Volatil  ..  cm  oe  Salt.  This  property  is  polfeffed 
chiefly  by  uiac  abe  of  plants  which  is  diftinguifhed 
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by  having  cruciform  flowers ; among  which  there  are 
lome  that  being  analyzed,  greatly  refemble  animal 
matters.  We  lli all  now  analyze  one  of  thefe;  Muftard- 
feed  for  inftance. 

— ■ ■ mn in j i , n * ■ ■ 

PROCESS  II. 

To  analyze  a vegetable  Subjlance  which  yields  the 
fame  principles  as  are  obtained from  Animal  matter s : 
inflan  ced  in 

WITH  an  apparatus  like  that  of  the  preced- 
ing procefs,  and  with  the  fame  fire,  diftill 
Muftard-feed.  With  a degree  of  heat  inferior  to 
that  of  boiling  water,  there  will  come  over  a phlegm 
fomewhat  coloured,  and  impregnated  with  a Volatile 
Alkaline  Salt.  With  a degree  of  heat  greater  than 
that  qf  boiling  water,  the  fame  kind  of  phlegm. 
Impregnated  with  the  fame  Salt,  will?  continue  to 
come  over;  but  it  will  be  much  higher  coloured, 
and  will  be  accompanied  with  a light  Oil.  At  this 
time  a confiderable  quantity  of  air  is  difcharged ; 
with  regard  to  which,  the  fame  precautions  mufl  be 
taken  as  in  diftilling  Guaiacum. 

If  the  Are  be  gradually  raifed,  there  will  come  over 
a black,  thick  Oil,  lighter  however  than  water  ; and 
at  the  fame  time  vapours  will  rife,  and,  condenfing 
on  the  Tides  of  the  receiver,  form  into  fprigs  or 
ramifications.  This  is  a Volatile  Alkaline  Salt,  in  a 
concrete  form,  like  that  of  Animals,  as  we  fhall 
hereafter  fee.  Thefe  vapours  are  much  whiter  than 
thofe  of  Guaiacum. 

When  you  have  thus  drawn  off,  with  a very 
ftrong  fire,  all  the  Volatile  Alkali  and  thick  Oil 
contained  in  the  fubjedt,  there  will  be  nothing-left 
in  the  retort  but  a fort  of  coal,  from  which  a fmall 
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quantity  of  Phofphorus  may  be  obtained,  provided 
the  retort  you  employ  for  that  purpofe  be  good 
enough  to  hand  a very  violent  heat. 

OBSERVATIONS. 

Mustard-seed  furnilhes  us  with  an  inllance  of 
a vegetable,  from  which  we  obtain,  by  analyzing 
it,  the  very  fame  principles  that  animal  matters 
yield.  Inftead  of  getting  an  Acid  from  it,  we 
obtain  only  a Volatile  Alkali  ; probably  becaufe  the 
Acid,  which  originally  enters  into  the  compofition 
of  this  kind  of  vegetables,  as  well  as  of  all  others, 
undergoes,  in  paffing  through  their  {trainers,  and 
mixing  with  their  juices,  fuch  alterations  as  it  fuffers 
when  it  enters  into  the  compofition  of  animals ; that 
is,  it  combines  with  fome  of  their  Earth  and  of  their 
Oil,  in  fuch  a manner  as  to  be  changed  into  a 
Volatile  Alkali,  or  at  lead  difpofed  to  be  converted 
into  one  with  the  aid  of  fire.  ■ 

We  fhall  not  here  fpeak  of  the  manner  of  fepa- 
rating  and  depurating  the  principles  obtained  by 
this  procefs ; but  referve  it  for  the  analyfis  of  ani- 
mals, which  is  abfolutely  the  fame.  We  fhall  con- 
tent ourfelves  with  obferving  that  the  firft  Volatile 
Alkali  which  rifes  at  the  beginning  of  the  operation 
together  with  the  phlegm,  in  a degree  of  heat  below 
that  of  boiling  water,  differs  from  that  which  doth 
not  come  over  till  towards  the  end  of  the  diftilla- 
tion,  when  the  laft  thick  Oil  afcends.  The  different 
times,  and  different  degrees  of  heat,  in  which  thefe 
tv/o  Alkalis  rife,  fhew  that  the  former  exifts  actually 
and  perfectly  in  the  plant ; but  that  the  latter  is 
generated  during  the  diflillation,  and  is  the  produdt 
of  the  fire,  which  combines  together  the  materials 
whereof  it  is  compofed.' 

Vegetables,  that  thus  yield  a Volatile  Alkali 
with  a heat  lefs  than  that  of  boiling  water,  irritate 
Vol.  II.  N the 
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the  organ  of  fmellinjg,  affeCting  it  with  a fenfation 
of  acrimony;  and  the  effluvia,  which  rife  from  them 
when  bruifed,  make  the  eye's  fmart  fo  as  to  draw 
tears  from  them  in  abundance.  Several  of  thefe 
matters,  being  only  bruifed,  effervefce  with  Acids  : 
effects  producible  only  by  a very  Volatile  Alkaline 
principle. 

This  is  that  Alkali,  the  lighted:  of  all  the  prin- 
ciples that  can  be  extracted  from  bodies,  which  rifes 
firft  in  our  diftillation  along  with  the  phlegm,  and 
with  a degree  of  heat  much  inferior  to  that  of  boil- 
ing water.  As  the  phlegm  with  which  it  rifes  is  very 
copious,  it  is  diffolved  thereby  ; which  is  the  reafon 
it  doth  not  appear  in  a concrete  form.  To  this  water 
it  gives  a flight  yellowifh  tinge,  becaufe  it  is  impure 
and  oily.  The  faline  Alkaline  properties  of  this 
liquor  have  procured  it  the  title  of  a Volatile  Spirit. 
This  Volatile  Alkali,  which  exifts  naturally  and  per- 
fectly formed  in  Muftard-feed,  Onions,  Garlick, 
Crefies,  and  other  fuch  vegetables,  conftitutes  a dif- 
ference between  them  and  animal  fubftances,  which 
contain  only  the  materials  requifite  to  form  a Vola- 
tile Alkali,  but  none  ready  formed,  unlefs  they  have 
undergone  the  putrid  fermentation. 

The  fecond  Volatile  Alkali,  which  rifes  in  our 
diftillation,  but  not  without  a very  ftrong  degree  of 
fire,  and  at  the  fame  time  with  the  laft  thick  Oil, 
feems  to  be  a production  of  the  fire ; for  if  it  were 
already  formed  in  the  mixt,  as  the  other  is,  it  would 
rife  with  the  fame  heat,  and  at  the  fame  time,  being 
equally  volatile.  It  is  not  impoflible,  however,  that 
it  may  exift  perfectly  formed  in  the  plant ; but, 
having  contracted  an  union  with  fome  Acid,  and 
therewith  compof  ng  an  Ammoniacal  Salt,  it  may  by 
that  means  be  hindered  from  rifing  fo  readily  as  is 
agreeable  to  its 'natural  volatility. 

The  Phofphorus  obtained  bv  a violent  fire,  from 
the  caput  mortumn  of  this  diftillation,  feems  to  throw 
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a light  of  probability  on  this  conjecture.  There  is 
certainly  a great  deal  of  Acid  in  the  compofition  of 
Phofphorus.  Perhaps  this  Acid  was  originally  com- 
bined with  our  fecond  Volatile  Alkali,  and  formed 
therewith,  as  was  faid,  a fort  of  Sal  Ammoniac. 
Moreover,  almofl^all  the  plants,  that  yield  a Volatile 
Alkali  by  diftiilation,  yield  alfo  a confiderable  quan- 
tity of  Acid  : which  may  perhaps  be  the  remains  of 
fiich  a Sal  Ammoniac  decompofed  by  the  operation. 
This  is  a fubject  for  curious  and  ufeful  enquiries. 
This  fecond  V olatile  Alkali  appears  in  a concrete 
form,  becaufe  very  little  phlegm  comes  over  along 
with  it 5 fo  that  the  vapours  thereof  are  not  fufficient 
to  diiTolve  it,  as  they  did  the  firft. 


CHAP.  VII, 

Of  the  Substances  obtained  from  Vegeta- 
bles by  Combustion.  . 


PROCESS  I. 

1 0 p/  ocure  a Fixed  Caujlic  Villi  aline  Suit  p'rom  u Vege- 
table Jubflance,  by  burning  it  in  the  open  air. 

TAKE  any  vegetable  matter  whatever;  fet  It 
on  fire,  and  let  it  burn  in  the  open  air  till  it 
be  wholly  reduced  to  afiie§.  On  thefe  allies  pour  a 
quantity  of  boiling  water  fufficient  to  drench  them 
thoroughly.  Filter  the  liquor  in  order  to  feparate 
the  earthy  parts  ; and  evaporate  vour  lye  to  drynefs 
ftirring  it  inceflantly;  and  you  will  have  a yellowifii- 
white  Salt. 

Put  this  Salt  in  a crucible;  fet  it  in  a melting 
lurnace,  and. make  a moderate  fire,  fo  as  not  to  fufe 
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the  Salt.  It  will  turn  firft  of  a blue-grey  colour, 
afterwards  of  a blue-green,  and  at  laft  redifh.  Put 
on  the  dome  of  the  furnace  ; fill  it  with  coals  ; make 
your  fire  ftrong  enough  to  melt  the  Salt,  and  keep 
it  in  fufion  for  an  hour,  or  an  hour  and  half.  Then 
pour  it  into  a heated  metal  mortar;  pound  it  while 
it  is  red-hot;  put  it,  as  foon  as  poftible,  into  aglafs 
bottle,  firft  made  very  hot, and  dry,  and  fhut  it  up 
clofe  with  a glafs  (topple  rubbed  with  emery.  By  this 
means  you  will  have  the  pure  Fixed  Alkali  of  the 
vegetable  fubftance  you  burnt. 

OBSERVATIONS. 

Burning  a vegetable  fubftance  in  the  open  air  is 
a kind  of  violent  and  rapid  analyfis  made  by  fire, 
which  feparates,  refolves,  and  decompoles  feveral  of 
its  principles. 

When  any  wood  or  plant  is  laid  on  a quick  fire, 
there  afcends  from  it  immediately  an  aqueous  fmoke, 
which  confifts  of  little  more  than  phlegm  ; but  this 
fmoke  foon  becomes  thicker  and  blacker : it  is  then 
pungent,  draws  tears  from  one’s  eyes,  and  excites  a 
cough  if  drawn  into  the  lungs  with  the  breath. 
Thefe- effedts  arife  from  its  being  replete  with  the 
Acid,  and  fome  of  the  Oil,  of  the  vegetable  con- 
verted into  vapours.  Soon  after  this  the  fmoke 
grows  exceeding  black  and  thick : it  is  now  (till 
more  acrid,  and  the  plant  turns  black.  Its  ftrongeft 
Acid  and  laft  thick  Oil  are  now  difcharged  with 
impetuofity. 

This  rarefied  Oil  being  heated  red-hot  fuddenly 
takes  fire  and  flames.  The  vegetable  burns  and 
deflagrates  rapidly,  till  all  its  Oil  is  confumed. 
Then  the  flame  ceafes ; and  nothing  remains  but  a 
coal,  like  that  found  in  a retort  after  all  the  prin- 
ciples of  a plant  have  been  extradited  by  the  force  of 
fire.  But  this  coal  having  a free  communication 
with  the  air,  which  is  abfolutely  necefiary  to  keep  a 
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combuftible  burning,  continues  to  be  red,  fparkles, 
and  waftes  till  all  its  phlogifton  is  diffipated  and  de- 
ftroyed.  After  this  nothing  remains  but  the  Earth 
and  Fixed  Salt  of  the  vegetable ; which  mixed  to- 
gether form  what  we  call  the  Afhes.  Water,  which 
is  the  natural  folvent  of  Salts,  takes  up  every  thing 
of  that  kind  that  is  contained  in  the  afhes ; fo  that 
bv  lixiviating  them,  as  directed,  all  the  Salt  is  ex- 
traded,  and  nothing  left  .but  the  pure  earth  of  the 
mixt  which  is  thus  decompofed. 

The  phenomena  obferved  in  the  burning  of  a ve- 
getable fubftance,  and  the  produdion  thereby  of  a 
Fixed  Alkali,  feem  to  prove  that  this  Salt  is  the 
work  of  the  fire;  that  it  did  not  exift  in  the  plant 
before  it  was  burnt ; that  the  plant  only  contained 
materials  adapted  to  form  this  Salt ; and  that  this 
Salt  is  no  other  than  a combination  of  fome  of  the 
Acid,  united  with  a portion  of  Earth,  by  means'  of 
the  igneous  motion. 

In  the  firft  place;  a Fixed  Alkali  may  be  obtained 
by  lixiviation  from  the  allies  of  all  vegetable  mat- 
ters that  contain  an  Acid,  Earth,  and  Phlogifton, 
in  due  proportion.  Thus  Effential  Salts ; the  fub- 
ftance of  extrads  made  by  trituration,  infufion,  or 
decodion;  wood  coals, burnt  to  allies;  all  yield  a 
quantity  of  this  Salt  in  proportion  to  the  quantity 
of  Acid  and  Earth  contained  in  them. 

Secondly;  Fat,  Effential,  and  Empyreimiatic 
Oils  afford,  when  burnt,  fuch  a fmall  quantity  of 
Fixed  Alkali  as  is  fcarce  perceptible ; becaufe  they 
contain  but  little  Acid,  and  {till  lefs  Earth : and 
thefe  fame  Oils,  when  redified  by  repeated  diftilla- 
tions,  and  then  burnt,  leave  ftill  lefs  of  this  Salt; 
becaufe  they  are  feparated  by  redification  from  moft 
of  the  Acid,  together  with  the  fmall  matter  of  Earth 
contained  in  them. 

Thirdly;  thofe  vegetable  matters  which  being, 
analyzed  furnilh  a great  deal  of  Volat  v Alkali, 
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yield  but  very  little  Fixed  Alkali  j becaufe  a great: 
deal  of  their  Acid  is  employed  in  forming  the  Vo- 
latile Alkali,  which  is  diflhpated  by  burning  the 
plant:  and  for  the  lame  reafon  thole  which  in  cl i ft i 1 - 
lation  afford  only  a Volatile  Alkali,  and  no  Acid, 
leave  in  their  afhes  little  or  no  Fixed  Alkali,  as.  is" 
alfo  the  cafe  with  animal  matters. 

Fourthly,  and  laftly  j the  allies  of  fuch  plants  as 
have  been  long  deeped  in  water,  and  from  which 
infnlions  and  decoctions  have  been  made,  always 
contain  the  lefs  Alkali  the  longer  they  have  been 
infufed  or  boiled,  and  the  more  water  they  were 
infufed  or  boiled  im$  becaufe  water  diffolves  and  car- 
ries off  their  Acid.  It  is  for  this  reafon  that  the. 
allies  of  float-wood  are  much  lefs  faline  than  thole  of 
green  wood.  Boerhaave  affures  us,  in  his  Chymiltry, 
that  having  exhauded  Rofemary,  by  repeated  de- 
coftions,  and,  having  afterwards  boiled  the  plant  thus 
treated,  the  afhes  produced  by  it  fhewed  not  the  lead 
fign  of  a Fixed  Alkali.  He  fays  that,  in  order  to. 
exhaud  thoroughly  all  the  faline  matters  contained 
in  Rofemary,  he  was  obliged  to  decoCt  it  no  lefs 
than  twenty  times  fucceflively,  with  frdli  water 
every  time,  and  never  ceafed  boiling  it  in  this  man- 
ner, till  he  was  fure  that  the  water,  by  boiling  the 
plant  in  it  for  a long  time,  took  up  from  it  no  kind 
of  matter  whatever  that  in  the  lead  adedted  its 
purity  : fo  that  the  water  of  his  lad  decoftion  had 
abfolutely-no  fmell,  tade,  or  colour;  but  was  in  diort 
pfecifeiy  the  fame  as  before  lie  uied  it  for  the  de- 
c'oCtion.  The  fame  Author  ohlerves  that  his  plant, 
after  having  been  exhauded  in  this  manner,  and 
having  fudered  fuch  continued  boiling,  retained 
neverthelels  its  perfedl  external  form ; that  from 
being  green  at  fird  it  became  brown,  and  funk  to 
the  bottom  of  the  water,  in  dead  of  floating  thereon 
as  it  did  before  decoClion. 
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If,  in  reiterating  this  beautiful  experiment  of  Mr. 
Boerhaave’s,  you  fhould  not  fucceed  as  you  exped, 
you  mull  not  therefore  accufe  this  great  man  of 
having  been  miftaken  on  this  occafion  ; feeing  it  is 
very  difficult,  not  to  fay  impoffible,  to  afeertain 
exactly,  from  the  account  he  hath  given  of  his  ex- 
periment, all  that  is  neceiTary  to  its  perfed  fuccefs : 
for  he  hath  not  fpecified  either  the  duration  of  the 
codions  which  he  made  the  Rofemary  undergo,  or 
the  quantity  of  water  he  employed  in  each;  whereas 
a difference  in  either  of  thefe  may  occafion  a vaft 
difference  in  the  reful  t.  It  is  evident  that  if  five  or 
lix  pounds  of  water  be  ufed  for  each  codion  of  a 
pound  of  Rofemary,  and  be  kept  boiling  for  two  or 
three  hours,  the  plant  will  not  be  near  fo  much  ex- 
haufted  by  being  fo  treated,  as  if  the  fame  quantity 
thereof  were  kept  boiling  for  feveral  days  in  forty  or 
fifty  quarts  of  water. 

Indeed,  thefe  points  feem,  in  fome  meafure,  to  be 
determined,  by  what  he  fays  of  the  quality  which 
the  water  of  the  lad;  deco£tion  ought  to  have.  But . 
the  fame  objedions  occur  here  alfo ; nay,  the  two 
circumftances  of  the  quantity  of  water  and  the  dura- 
tion of  the  boiling,  have  the  greated;  influence  here  : 
for  the  more  a plant  is  exhaufted  of  its  Salts,  the 
more  difficult  it  becomes  for  the  water  to  diffolve 
and  feparate  the  fmall  quantity  thereof  that  remains 
united  with  the  tenacious  Oil ; and  confequently  it 
may  happen  that  this  lad;  water,  after  the  plant  hath 
boiled  in  it  five  or  fix  hours,  diall  appear  indpid, 
fcentlefs,  colourlefs ; and  yet  that  a much  greater 
quantity  of  water,  but  reduced  by  longer  boiling  to 
the  fame  quantity  with  that  which  hath  been  boiled 
but  five  or  fix  hours,  fhall  have  acquired  both  tafte 
and  colour;  in  aword,fhew  that  it  hath  taken  up  fome 
of  the  principles  of  the  plant.  It  may  alfo  happen, 
that,  a fmall  portion  of  faline  matter  being  diffufed 
through  a large  quantity  of  water,  after  long-con- 
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tinued  co<5tion,  fhall  not  be  perceptible  either  to  the 
tafte  or  to  the  eye ; but  that  the  very  Tame  portion 
of  faline  matter  fhall  become  very  fenfible,  when  the 
quantity  of  water  in  which  it  is  loft,  as  it  were,  is 
fufficiendy  lelfened  by  evaporation. 

Fience,  if  we  would  make  lure  of  fulfilling  the. 
conditions  required  by  Mr.  Boerhaave,  the  laft  de- 
codtion  of  the  plant  muft  be  made  in  a much  greater 
quantity  of  water,  and  continued  for  a much  longer 
time,  than  may  perhaps  be  imagined,  or  perhaps 
eafily  determined;  and  this  decoftion  being  evapo- 
rated to  any  degree  you  pleafe,  muft  have  neither 
tafte,  lmell,  nor  colour : in  fhort,  it  muft  from  firft: 
to  laft  remain  perfectly  like  pure  water.  In  other 
words,  it  is  very  difficult  to  attain  to  any  certainty 
jn  this  matter. 

Though  what  hath  hitherto  been  faid,  about  pro- 
curing the  Fixed  Alkali  of  plants  by  combuftion, 
feems  to  prove  that  this  Salt  is  wholly  the  produc- 
tion of  the  fire,  yet  it  muft  not  he  aflerted  that  no 
part  thereof  pre-exifted  formally  in  the  plant  before 
it  was  burnt.  On  the  contrary,  it  is  certain  that, 
amongft  the  faline  matters  found  in  the  compofition 
of  plants,  there  are  true  Neutral  Salts  whofe  bafts 
is  a Fixed  Alkali : but  this  Alkali  being  combined 
with  an  Acid  difeovers  none  of  its  properties,  and 
never  appears  in  its  true  form  till  the  Neutral  Salt 
of  which  it  makes  a part  is  decompofed  by  com-? 
bullion.  The  cafe  of  Sea-plants,  all  of  which  con- 
tain'Sea-falt,  and  when  burnt  yield  an  Alkaline  Salt 
perfectly  refembling  the  bafts  of  Sea-falt,  feems  to 
decide  tliis  point. 

If,  in  lixiviating  the  allies  of  a plant,  to  diffolve 
and  walh  out  its  Alkali,  you  intend  that  nothing 
fhauld  be  left  but  an  abfolutely  pure  earth,  fit  for 
making  cupels,  you  muft  not  be  contented  with 
one  ablution  only,  even  with  a large  quantity  of 
water  3 becaufe  the  allies  continue  drenched  with 
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the  water  in  which  the  Salts  are  diffolved,  and  con- 
fequently,  when  this  water  is  evaporated,,  fome  of 
the  Salts  will  be  left  with  the  earthy  Therefore,  if 
this  be  your  view,  you  muft  walh  it  three  or  four 
feveral  times,  ufing  frefh  water  every  time. 

The  v'ater  impregnated  with  the  Alkali  cannot 
be  evaporated  without  a confiderable  lofs  of  Salt, 
efpecially  if  it  be  violently  boiled  becaufe  the 
water,  with  which  it  is  clofely  united,  carries  off  part 
of  it.  In  confequence  of  this  intimate  union,  it  is 
very  difficult,  when  the  evaporation  is  near  finiffied, 
and  but  a little  water  left,  to  dry  the  Salt  perfe&ly, 
becaufe  it  pertinacioufly  retains  this  laft  portion  of 
humidity. 

The  Alkali  obtained  from  the  allies  of  a burnt 
plant  is  not  perfedtly  pure  ; it  is  contaminated  with 
a fmall  mixture  of  fatty  matters,  which  were  pro- 
bably defended  thereby  againft  the  adtion  of  the  fire, 
and  which  render  it  fomewhat  faponaceous.  In  order 
to  free  it  from  this  extraneous  matter,  and  to  render 
it  very  cauftic,  it  muft  be  calcined  a long  time  in  a 
crucible,  but  without  melting  it  at  firft  : becaufe  it 
is  with  this  Salt  as  with  moft  metallic  matters,  which 
are  fooner  and  more  -eafily  deprived  of  their  phlo- 
gifton  by  being  calcined  without  melting,  provided 
they  be  comminuted  into  fmall  particles,  than  when 
they  are  in  fufion  ; all  melted  matters  having  but  a 
fmall  furface  expofed  to  the,  air,  by  the  contadt  of 
which  the  evaporation  of  any  thing  whatever  is  ex- 
ceedingly promoted.  It  was  for  this  reafon  we  di- 
redted  the  Salt  to  be  calcined  for  a long  time  in  a 
crucible  before  melting  it. 

Mr.  Boerhaave  was  very  fenfible  of  the  utility  of 
this  calcination  of  the  Alkali  previous  to  its  beino- 
melted,  when  in  his  Chymiftry  he  ordered  the  allies 
containing  this  Salt  to  be  put  into  a large  earthen 
veffel,  kept  red-hot  for  amonfid-erable  time,  taking 
great  care  that  the  Salt  do  not  melt.  He  takes  no- 
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tice,  that,  the  longer  the  afhes  are  calcined  in,this 
manner,  the  ftronger  is  the  Alkali  obtained  from 
them.  This  method  is,  in  the  main,  the  very  fame 
■with  that  here  prelcribed,  and  produces  the  fame 
effect;  bec.au fe  the  Alkali  is  equally  well  freed  of  the 
extraneous  fatty  matter,  whether  it  bp  calcined  before 
or  after  its  feparation,  provided  it  be  not  fuffered  to 
melt. 

Mr.  Boerhaave  gives  another  reafon  for  recom- 
mending care  to  be  taken  that  the  -Fixed  Alkali  do 
not  melt,  while  the  allies  are  calcining  to  render  it 
ftronger  and  more  cauftic;  for,  if  that  fhould  happen, 
the  melted  mixture  of  the  Salt  and  alhes  would  pro- 
duce a vitrified  mafs,  which  would  have  none  of  the 
properties  of  the  Salt. 


PROCESS  II. 

F o procure  the  Fixed  Salt  of  a Plant , by  burning  it 
after  the  manner  of  Fachenius. 

IN  T O an  iron  pot  put  the  plant  whofe  Salt  you 
defire  to  obtain  in  the  manner  of  Tachenius,  and 
fet  it  over  a fire,  ftrong  enough  to  make  its  bottom 
red-hot 3 at  the  fame  time  cover  your  plant  with  a 
place  of  iron,  that  may  lie  immediately  upon  it  in 
the  pot.  The  plant  will  grow  black,  and  fmoke  con- 
fiderably  3 but  will  not  flame,  becaufe  it  hath  not  a 
fupicient  communication  with  the  air.  The  black 
fmoke  only  will  efcape  through  the  interface  left  be- 
tween the  fide  of  the  pot  and  the  rim  of  the  plate  3 
which,  for  that  purpofe,  fhould  be  made  fo  as  not  to 
fit  exa&ly  into  the  pot.  From  time  to  time  take  up 
the  iron  plate,  ftir  the  plant,  and  cover  it  again  im- 
mediately, to  prevent  its  taking  fire,  or  to  Another  it 
if  it  fnouid  happen  to  ferte:  go  on  thus  till  the 
black  fmoke  ceafe. 
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Then  take  off  the  iron  plate  : the- upper  part  of 
the  half-burnt  plant  will  take  fire  as  loon  as  tha 
air  is  admitted,  confume  gradually,  and  be  reduced 
to  a white  alh.  Stir  your  matter  with  an  iron  wire, 
that  the  undermoft  parts,  which  are  .ftill  black, 
may  be  fucceffively  brought  uppermoft,  take  fire, 
and  burn  to  white  allies-  Go  on  thus  as  long  as  you 
perceive  the  leaf!  blaeknefs  remaining.  After  this, 
leave  your  afhes  fome  time  longer  on  the  fire ; but 
ffir  them  frequently,  to  the  end  that,  if  any  black 
particles  fhould  ftill  be. left,  they  may  be  entirely 
confumed.  , , 

Your  afhes  being  thus  prepared,  lixiviate  them 
with  feven  times  their  quantity  of  water,  made  to 
fimmer  over  the  fire,  and  keep  ftirring  it  with  an 
iron  ladle.  Then  filter  the  liquor,  and  evaporate  it 
to  drynefs  in  an  iron  pot,  ftirring  it  inceffantly 
towards  the  end,  left  the  matter,  when  it  grows  ft  iff, 
fhould  adhere  too  clofely  to  the  vefiel.  When  all 
the  humidity  is  evaporated,  you  will  have  a Salt  of 
a darkilh  colour, and  alkaline  nature;  which  you  may 
melt  in  a crucible,  and  mould  into  cakes.  This  is 
the  Fixed  Salt  of  plants,  prepared  in  the  manner  of 
Tachenius. 

'OBSERVATIONS. 

The  Fixed  Salt  obtained  from  plants  in  the  man- 
ner invented  by  Tachenius,  and  here  defcribed,  is  in 
many  refpe&s  different  from  the  Cauftic  Fixed  Alkali 
extracted  out  of  the  afhes  of  plants  that  have  been 
confumed  by  flaming  in  the  open  air.  Tachenius's 
Salt  is  indeed  of  an  Alkaline  nature ; but  much 
weaker  than'  a pure  Fixed  Alkali.  It  is  not  by  far 
fo  cauftic  ; it  attraffs  the  moifture  of  the  air  much 
more  feebly  and  llowly;  it  melts  with  a much  fmaller 
degree  of  heat;  and  it  doth  not  make  fo  ftrong 
an  effervefcence  with  Acids.  In  fliort,  if  you  dif- 
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folve  it  in  water,  evaporate  the  folution  to  a peHicle, 
and  fet  it  in  a cool  place,  it  will  (hoot  into  fmall 
cryftals ; which  is  not  the  cafe  with  a pure  Fixed 
Alkali. 

Thefe  feveral  different  effedfs,  which  charadterize 
Tachenius’s  Salt,  and  diftinguifh  it  from  the  Cauftic 
Fixed  Alkali  produced  by  burning  a plant  in  the 
open  air,  prove  that  it  is  not  a pure  Alkali,  but  com- 
bined with  certain  fubftances  that  bring  it  nearer  to 
the  nature  of  a Neutral  Salt,  and  place  it,  as  it  were, 
in  the  mid- way  between  fuch  a Salt  and  a true 
Alkali.  If  we  refledt  on  the  manner  in  which  it  is 
produced,  it  is  ealy  to  perceive  what  thofe  fubftances 
are  that  mu  ft  be  combined  with  it.  , It  hath  been 
fhewn  that  plants,  when  analyzed,  yield  a great  deal 
of  Oil  and  of  Acid.  When  they  are  burnt  in  the  open 
air,  all  their  Oil,  is  diffipated  in  fmoke,  or  con  fumed 
In  flame.  Great  part  of  the  Acid  is  likewife  diffi- 
pated, and  the  remainder  combining  with  the  Earth 
of  the  plant. forms  a Fixed  Alkali. 

When  the  fame  plants  are  analyzed,  by  diftilling 
them  in  clofe  veffels,  the  fame  principles  are  carried 
up  by  the  adtion  of  the  fire,  forced  to  feparate  from 
the  fixed  parts,  and  pafs  over  into  the  receiver  in  the 
form  of  vapours  and  of  a liquid  : but,  when  they  are 
burnt  in  the  manner  of  Tachenius,  the.  Acid  and  Oil 
of  the  plant,  as  faft  as  they  are  expelled  by  the  adtion 
of  the  fire,  are  repelled  by  the  iron  cover,  which,  at 
the  fame  time  that  it  prevents  the  Oil  from  being 
entirely  confumed  in  flame,  obliges  thefe  two  fub- 
ftances to  circulate,  reverberates  them  on  the  reft  of 
the  plant,  and,  in  a manner,  forces  them  to  re-unite, 
in  part,  with  that  from  which  they  were  juft  before 
Separated. 

A confiderable  quantity,  therefore,  of  the  Oil 
and  Acid  of  the  plant,  muft  evidently  combine  in 
this  operation,  with  its  Fixed  Salt,  as  faft  as  it  is 
produced  ; and  the  properties  above  fpecified  are 

owing 
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owing  to  thefe  two  fubftances.  Tachenius’s  Salt  is, 
therefore,  a Fixed  Alkali,  partly  neutralized  by  fome 
of  the  Acid  of  the  plant,  and  rendered  a little  fapo- 
naceous  by  a portion  of  its  Oil ; whence  it  is  much 
milder  than  a pure  Fixed  Alkali,  and  proper  to  be 
o-iven  internally,  as  an  excellent  remedy  in  feveral 
d iforders. 

For  the  medicinal  virtues  of  this  Salt  Mr.  Boer- 
haave’s  Chymiffry  ought  to  be  confulted,  as  the 
Author  was  a very  good  judge  of  fuch  matters.  ' 

Tachenius’s  Salt  may  be  converted  into  a Cauftic 
Fixed  Alkali,  by  freeing  it  from  the  Acid  and 
from  the  Oil  to  which  its  peculiar  properties  are 
owing.  For  this  purpofe  nothing  more  is  requifite* 
than  to  calcine  it  for  a long  time  in  a crucible,  bir- 
ring it  frequently  with  an  iron  wire,  and  taking 
care  not  to  melt  it  till  it  have  undergone  the  fame 
changes,  and  fucceffively  acquired  the  fame  colours, 
as  our  Fixed  Alkali ; and,  when  it  becomes  redifh, 
melting  it  and  keeping  it  in  fufion  for  an  hour  or 
two. 

Hitherto  no  fenfible  difference  hath  been  obferved 
between  the  Cauftic  Fixed  Alkalis  obtained  from 
different  plants,  when  equally  calcined;  except  that 
thofe  produced  by  Sea-plants  have,  as  we  faid  be- 
fore, the  fame  properties  as  the  Alkaline  bafis  of 
Sea- fait.  Much  the  fame  thing  may  be  faid  of  the 
Fixed  Salts  obtained  from  plants  by  Tachenius’s 
method : for,  though  they  be  combined  with  a poi> 
tion  of  the  Acid  and  Oil  of  the  plant,  yet,  as  thefe 
principles  have  been  expofed  to  the  a6tion  of  a ftrong 
fire,  they  are  exceedingly  altered,  and  almoft  wholly 
reduced  to  one  and  the  fame  condition. 
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To  render  Fixed  Alkalis  very  caufiic  hy  means  of  Linle. 

The  Caujlic  Stone. 

/T^AKE  a lump  of  newly  burnt  quick-lime, 
JL  _ that  hath  not  yet  begun  to  flake  in  the  air: 
put  it  into  a ftone  pan,  and  cover  it  with  twice  its 
weight  of  the'  unwaflied  afhes  of  fome  plants,  that  are 
full  of  the  Salt  you  defign  to  render  cauftic,  Pour  on 
them  a great  quantity  of  hot  water;  let  them  fteep  in 
it  five  or  fix  hours,  and  then  boil  them  gently.  Filter 
the  liquor  through  a thick  canvafs  bag,  or  through 
brown  filtering  paper  fupported  by  a line-n  cloth. 

Evaporate  the  filtered  liquor  in  a copper  bafon 
fet  over  the  fire ; and  there  will  remain  a Salt,  which 
rmift  be  put  into  a crucible  fet  in  the  fire.  It  will 
melt,  and  boil  for  fome  time ; after  which  it  will  be 
Hill,  and  look  like'an  Oil,  or  melted  Fat.  When 
it  comes  to  this  condition,  pour  it  out  on  a very  hot 
copper  plate,  and  cut  it  into  oblong  tapering  flips, 
before  it  grow  hard  by  cooling.  Put  thefe  flips, 
while  they  are  ftill  hot,  into  a very  dry  glafs  bottle, 
and  feal  it  hermetically.  This  is  the  Caujlic  Stone , or 
Common  Caujlic. 

OBSERVAFIO  NS. 

The  defign  of  this  operation  is  to  combine  with 
the  Fixed  Alkali  all  the  faline  acrid  Darts  of  the 

x 

quick-lime.  This  is  to  be  effected  only  by  difperfing 
and  diffufing  both  thofe  fubftances  in  water,  Which' 
is  the  proper  folvent  of  all  faline  matters.  Seeing* 
therefore,  we  muft  have  an  actual  lixivium,  it  is 
needlefs  to  employ  an  Alkali  already  prepared  and 
feparated  from  allies;  for  which  reafon  we  diredled 
afhes  that  are  ftill  replete  with  Alkali  to  be  ufed 
inftead  of  a pure  Alkali.  By  this  means  two  ends 
are  anfwered  at  once:  the  Salt  contained  in  the 
afhes  is  extracted  from  them,  and  combined  with 

the 
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the  mod  acrid,  fubtile,  and  faline  parts  of  the 
lime. 

The  lye,  when  Saturated  with  thefe  two  faline 
matters  together,  is  vafliy  more  acrid  and  caudic 
than  if  it  contained  but  one  of  the  two  in  a quantity 
• equal  to  both.  With  this  lye  Soap  is  ufually  made; 
becaufe  the  acuated  Alkali  contained  in  it  hath  a 
much  greater  effedt  on  Oils  than  any  other  kind  of 
Alkali.  It  alfo  adts  with  incredible  violence  on  all 
animal  matters ; which  it  diflolves,  divides,  and,  in 
fome  meafure,  dedroys,  with  furprifing  efficacy  and 
quicknefs. 

For  this  reafon  it  is  impofllble  to  filter  it  through 
a woollen  or  filken'  bag ; for  it  will  eat  holes  in 
them,  or  even  reduce  them, to  a pap,  aimed  as  foon 
as  it  touches  them.  Befides,  as  the  lye  would  dif- 
folve  fome  part  thereof,  it  would  thence  acquire  a 
faponaceous  quality,  and  fo  lole  much  of  its  caudic 
nature.  We  mud,  therefore,  neceflarily  ufe  a filter 
made  of  vegetable  matters,  which  redd  this  dedroy- 
ing  Salt  much  better  than  animal  matters. 

An  Alkali  thus  acuated  by  quick-lime  attradts 
and  retains  humidity  more  drongly  than  any  other 
kind  of  Alkali,  even  the  perfedied  and  bed  calcined. 
For  this  reafon  it  is  almod  impoffible  to  dry  it 
thoroughly  in  the  bafon  wherein  you  evaporate  the 
lixivium. 

To  the  moidure  dill  left  in  it  mud  be  attributed 
its  boiling  when  it  begins  to  melt  in  the  crucible. 
When  all  the  humidity  is  diffipated,  the  fufed  Salt 
remains  fmooth  and  unruffled,  like  wax  melted  with 
a gentle  heat. 

This  caudic  Salt  is  vadly  more  fufible  than  the 
common  Alkalis.  It  fcarce  grows  red  before  it  flows 
like  wax.  When  it  is  once  in  quiet  fufion,  all  the 
humidity  that  occasioned  the  boiling  obferveti  at 
fird  being  diffipated,  it  is  as  caudic  as  it  can  be 
made.  It  is  then  time  to  pour  it  out,  and  to  cut  it 
4 into 
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into  long  narrow  flicks,  fit  for  the  ufe  of  Surgeon^ 
who  apply  it  to  eat  away  callofities  and  excrefcenges, 
and  to  open  i flues.  On  this  account  it  is  called  the 
Cauftic  Stone.  The  operation  of  this  Salt  is  fo  quick, 
that,  in  a very  fliort  time,  it  produces  on  the  fkin  a 
fenfation  like  that  of  fire. 

As  this  Salt  grows  furprifingly  foon  moifl  in  the 
air,  and  lofes  its  virtue  when  fo  moiflened,  it  is  ne- 
ceffary  to  fhut  it  up,  while  it  is  flill  hot,  in  a very 
dry  bottle,  which  mufl  be  immediately  flopped  with 
a glafs  flopple  rubbed  with  emery,  or  elfe  with  a 
found  cork  and  then  dipt  in  pitch.  In  fpite  of  all 
thefe  precautions,  it  can  fcarce  be  kept  five  or  fix 
months  in  full  vigour ; efpecially  if,  the  bottle  be 
fometimes  opened  in  the  mean  while.  We  fhall  not 
attempt'  to  explain  here  why  an  Alkali  becomes  fo 
violently  cauftic  by  being  combined  with  quick- 
lime. This  queflion  feems  to  be  one. of  the  mofl 
fubtile,  and  the  mofl  difficult  to  anfwer,  in  all  Chy- 
miflry.  It  depends  on  the  caufe  of  the  Alkaline 
properties  of  lime  ; and  can  hardly  be  refolved,  till 
we  attain  a further  infight  into  the  nature  of  that 
fubflance  than  we  have  yet  got. 

, • • r '• 
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PROCESS  IV. 

T'he  Analyfis  of  Soot.  % 

TAKE  wood  loot  from  a chimney  under  which 
no  animal  matter  hath  been  dreffed  or  burnt: 
put  it  into  a glafs  retort  fet  in  a reverberating  fur- 
nace : lute  on  a receiver,  and  begin  to  diflill  with  a 
degree  of  heat  fomewhat  lefs  than  that  of  boiling 
water.  A corffiderable  quantity  of  limpid  phlegm 
will  come  over.  Keep  the  fire  in  the  fame  degree 
as  long  as  any  of  this  phlegm  rifes  j but  increafe  it 
when  the  drops  begin  to  con>e  flow : and  then  there 
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Will  afcend  a good  deal  of  a milky  water.  When 
this  water  ceafes  to  run,  change  the  receiver,  and 
increafe  your  fire  a little : a yellow  Volatile  Salt  will 
rife,  and  flick  to  the,  fides  of  the  receiver,  The 
fire  ought  now  to  be  very  fierce^  and,  if  fo,  will 
force  up  at  the  fame  time  a very  thick  black  Oik 
Let  the  veffels  cool : you  will  find  a faline  matter 
irifen  into  the  neck  of  the  retort,  which  could  not 
pafs  over  into  the  receiver  : in  the  bottom  of  the 
retort  will  be  a caput  mortuum , or  black  charred 
fobftance,  the  upper  part  of  which  will  be  crufted 
over  with  a faline  matter,  like  that  in  the  neck  of  the 
retort. 

OBSERVATIONS . 

The  preceding  analyfes  fhewed  what  principles 
are  obtained  from  vegetable  fubflances  without  the 
aid  of  fire ; thofe  which  the  heat  of  fire  raifes,  and 
carries  over  out  of  one  clofe  vefifel  into  another;  and, 
laftly,  thofe  that  continue  fixed  after  the  vegetable 
hath  been  thoroughly  charred,  either  in  a clofe  veffel, 
or  in  the  open  air,:  nothing  therefore  remained,  to 
finifh  the  fubjeft  of  vegetable  principles,  but  to 
examine  thofe  which  fire  raifes,  in  the  form  of  va- 
pours, fmoke,  and  flame,  from  a vegetable  matter 
burnt  and  conformed  in  the  open  air.  Every  body 
knows  that  Soot  con  fills  only  of  thefe  principles, 
collefted  in  the  fhafts  of  chimneys,  which  ferve  as 
alembics  for  this  fort  of  diftillation  in  the  open  air. 
By  analyzing  Wood-Soot,  therefore,  we  fhall  dis- 
cover the  principles  we  are  in  quell  of.  The  pro- 
cefs  we  have  given  for  that  purpofe  is  taken  from 
Boerhaave’s  Chymiftry,  where  we  find  it  defcribed 
with  great  exadtnefs  and  precilion. 

As  we  are  at  prefen t enquiring  into  the  nature  of 
vegetables  only,  it  is  evidently  neceflary  that  we 
chufe  a Soot  produced  by  burning  vegetables  alone. 
Soot, 'though  dry  in  appearance,  contains  neverthe- 
Vol.  II.  O Je& 
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le-fs  much  humidity,  as  appears  from  this  analyfis ; 
feeing  there  comes  over  at  firft  a confiderable  quan- 
tity of  phlcgfn,  that  doth  not  feem  to  be  impreg- 
nated with  any  principle,  except  perhaps  an  ex- 
tremely fuhtilc,  faline,  and  oily  matter,  that  com- 
municates to  k a difagreeable  lmell,  from  which  it 
cannot  by  any  means  be  entirely  freed. 

The  white  'milky  liquor,  which  follows  this  firft 
phlegm,  is  ftill  water,  but  much  more  impregnated 
with  faline  and  oily  parts  than  the  former.  By  its 
frnell,  ,which  is  exceeding  quick  and  pungent,  v/e 
may  judge  it  contains  much  Volatile  Alkali ; and 
accordingly,  when  re-diftilled  by  itfelf,  it  yields  a 
Volatile  Spirit,  and  a Volatile  Saft  in  a concrete 
form.  With  regard  to  its  white  colour,  it  is  oc- 
cafioncd  by  the  oily  parts  which  are  diffufed  and 
fufpended,  but  not  diftblved,  in  the  water..  When 
this  fecond liquor  is  come  off,  there  afcends  a Vola- 
tile Alkali  in  a dry  form,  and  a very  thick  black  0/1 
becaufe  there  is  not  moifture  enough  left  to  diffolve 
t.hefe  principles,  or  rather  to  divide  and  difperfe 
them. 

The  Volatile  Alkali  obtained  from  Soot  is,  in  a 
double  relpecft,  the  produbt  of  the  fire.  In  the  firft 
place,  though  it  derives  its  origin  wholly  from 
wood,  or  other  vegetables,  which,  when  diftilled  in 
clofe  veflels,  yield  no  Volatile  Alkali  at  all,  yet  it 
produces  fuch  a Salt  when  analyzed  in  the  prefent 
manner  : whence  it  muft  be  inferred  that  the  prin- 
.ciples  of  thofe  vegetables  are  metamorphofed  into 
a Volatile  Alkali,  by  being  burnt  in  the  open  air, 
and  fublimed  in  the  form  of  Soot.  Secondly,  though 
Soot  when  analyzed  yields  a- great  deal  of  this  Salt, 
yet  this  Salt  doth  not  formally  pre-exift  therein; 
for  it  doth  not  rife  till  after  the  phlegm,  nor  without 
a very  confiderable  degree  of  heat : therefore  Soot 
contains  only  the  materials  neceftary  to  form  this 
Salt;  therefore  the  perfect  combination  oft  this  Salt 

requires 
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requires  that  the  force  of  fire  be  applied  a fecond 
time  ; therefore  it  is,  as  was  faid,  doubly-  the  produdt 
of  the  fire* 

The  faline  matter,  which  we  find  fublimed  into 
the  neck  of  the  retort,  and  which  alfo  forms  the.cruft 
that  covers  the  caput  p wrtimm  of  the  Soot, _ appears 
by  all  Chvmical  trials  to  be  an  Ammoniacal  Salt ; 
that  is,  a Neutral  Salt  confiding  of  an  Acid  and  a 
Volatile  Alkali.  This  Ammoniacal  Salt  rifes  only 
into  the  neck  of  the  retort,  and  doth  not  come 
over  into  the  receiver ; becaufe  it  is  but  femi-volatile. 
We  fhall  treat  more  at  large  of  the  production  of  a 
Volatile  Alkali,  and  of  this  Ammoniacal  Salt,  when 
we  come  to  the  analyfis  of  Animals,  and  the  article 
of  Sal  Ammoniac. 

The  charred  matter  that  remains  in  the  retort 
after  didillation,  being  burnt  in  the  open  air,  is  re- 
duced to  an  exceeding  fixed  white  earth.  As  this 
fixed  matter  was  part  of  that  very  Soot,  which  was 
fublimed  to  a great  height  while  the  vegetable  was 
burning;  this  is  a proof  of  what  we  advanced  before, 
that  the  mod  fixed  matters  are  capable  of  fublima- 
tion,  when  united  with  volatile  fubdances;  efpecially 
when  they  are  expofed  at  the  fame  time  to  the  com- 
bined aCtion  of  air  and  of  fire. 
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CHAP.  VIII. 

% 

1 he  Analyses  of  some  particular  Substancei 

BELONGING  TO  THE  VEGETABLE  KINGDOM. 


PROCESS  I. 

1 

Analyjis  of  the  Natural  Balfams  : inftanced  in  R ur- 

; pentine . 

fN  T O a cucurbit  put  as  much  rain-water  as  will 
fill  about  a fourth  part  of  its  cavity,  and  pour 
into  it  the  Turpentine  you  intend  to  analyze.  Cover 
the-  cucurbit  with  its  head,  and  lute  it  on  with  flips 
of  fized  paper  or  wet  bladder.  Set  your  alembic 
in  a fand-heat ; lute  on  a long-necked  receiver ; 
and  give  a gradual  fire  till  the  water  in  the  cucurbit 
boil.  There  will  come  over  into  the  receiver  a 
good  deal  of  phlegm,  which,  by  little  and  little, 
will  become  more  and  more  acid  ; and  at  the  fame 

1 

time  there  will  rife  a great  quantity  of  an  ethereal 
Oil,  extremely  light,,  fluid,  and  as  limpid  and  colour- 
lefs  as  water. 

When  you  obferve  that  no  more  Oil  comes  off,. ' 
tmlute  your  veffels;  and  in  the  receiver  you  will  find 
an  acidulated  water,  and  the  aethereal  Oil  floating 
on  it.  Thefe  two  liquors  may  be  eafily  feparated 
from  each  other,  by  means  of  a glafs  funnel. 

In  the  cucurbit  will  be  left  fome  of  the  water 
you  put  in,  together  with  the  remainder  of  your 
Turpentine ; which,  when  cold,  inftead  of  being 
fluid  as  it  was  before  diftillation,  will  be  folid,  and 
of  the  confidence  of  a refin,.  and  is  then  called 
Rein, 

Put 
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Put  this  reflduum  into  a glafs  .retort,  and  diftill  it 
an  a reverberatory  with  a naked  fire,  gradually  en- 
-creafed  according  to  the  general  rule  for  all  diflilla- 
tions.  At  ftrft,  with  a degree  of  heat  a little  greater 
than  that  of  boiling  water,  you  will  fee  two  liquors 
come  over  into  the  recipient ; one  of  which  will 
be  aqueous  and  acid, "the  other  will  he  a trans- 
parent, limpid,  yellowifh  Oil,  floating  on  the  acid 
liquor. 

Continue  your  diflillation,  increafing  your  fire 
from  time  to  time,  by  flow  degrees.  Thefe  two  liquors 
will  continue  to  come  off  together  : and  the  nearer 
the  operation  draws  to  its  end,  the  more  acid  will  the 
aqueous  liquor  become,  and  the  thicker  and  deeper 
coloured  will  the  Oil  grow.  At  laft  the  Oil  will  be 
very  thick,  and  of  a deep  redifh-yellow  colour. 
When  nothing  more  afeends,  unlute  your  vefFels : in 
the  retort  you  wTill  find  only  a very  final!  quantity  of 
.a  charred,  light,  friable  fubftance. 

0 BS  ER  VAflQN.S. 

All  Natural  Balfams,  as  well  as  Turpentine, 
are  oily,  aromatic  matters,  which  flow  in  great 
quantities  from  the  trees  containing  them,  either 
fpontaneoufly,  or  through  incifions  made  on  pui- 
pofe.  As  thefe  matters  have  a Arcing  feent,  it  is  not 
furpriflng  that  they  fhould  greatly  abound  with* 
Eflential  Oils.  They  may  even  beconfidered  as  Ef- 
fential  Oils,  that  naturally,  and  of  their  own  ac- 
cord, feparate  from  the  vegetables  in  ’which  they 
ex  iff. 

Indeed  thefe  Natural  Balfams  differ  from  the  Ei- 
fential  Oils  obtained  out  of  plants  by  diflillation,  in 
this  alone,  that  the  former  contain  a greater  pro- 
portion of  Acid  ; and,  for  that  reafon,  are  thicker 
than  Eflential  Oils  diftilled  with  the  heat  of  boiling 
water.  But  it  hath  been  fhewn  that  thefe  fame  dif- 
tilled Effential  Oils,  though  ever  fo  fluid  and  light 

O 3 . * f at 


198  Element  s-.  o f the 

at  firft,  gradually  lofe  their  tenuity  as  they  grow  old* 
and  at  laft  become  confiderably  thick.  On  that  oc- 
cafion  we  obferved  that  they  are  thus  changed,  be- 
caufe  the  lighted:,  mail  fluid,  and  lead  acid  parts 
are  little  by  little  difiipated  and  evaporated;  fo  that 
at  laft  there  remains  only  the  thickeft  and  heavieft 
part,  which  owes  thefe  qualities  to  the  Acid  where- 
with it  is  over-dofed. 

Hence  it  follows  that  Natural  Balfams,  and  Ef- 
fential  Oils  grown  thick  with  age,  are  exactly  one 
and  the  fame  thing.  Accordingly  we  fee  that  fire  and 
diftillation  produce  the  fame  effects  on  both.  The 
redliflcation  of  an  Eflential  Oil,  thickened  by  keep- 
ing, is  nothing  but  a decompontion  thereof,  by  fe- 
parating,  with  the  heat  of  boiling  water,  all  thofe 
parts  that  are  light  enough  to  rife  with  that  degree 
of  heat,  from  what  is  fo  loaded  with  Acid  as  to  re- 
main fixed  therein. 

This  operation  is  therefore  precifely  the  fame  as 
our  firft  diftillation  of  Balfams  with  the  heat  of  . 

I f 

boiling  water,  by  which  the  Eflential  Oil  contained 
in  them  is  drawn  off.  The  refidues  of  thefe  two 
operations  are  alfo  the  fame : each  of  them  is  a 
thick  Oil,  loaded  with  Acid,  that  is  wholly,  or 
nearly,  deprived  of  the  principle  of  odour  peculiar 
to  the  original  vegetable,,  and  requires  a degree  of 
heat  greater  than  that  of  boiling  water  to  decompofe 
it,  by  feparating  part  of  the  Acid  from  the  Oil  5 
which  will  be  rendered  ftill  the  more  fluid,  the  more 
the  thickening  Acid  is  feparated  from  it  by  repeated 
diftillations. 

The  newer  Natural  Balfams  are,  the  thinner  they 
are,  and  the  more  Eflential  Oil  do  they  yield  ;-'and 
this  Eflential  Oil,  like  all  others,  grows  thick  in 
’ time,  and  at  daft  turns  again  to  an  abtual  Balfam. 

Thefe  Balfams,  by  being  long  expofed  to  the 
heat  of  the  fun,  acquire  fuch  a conflftence  as  to 
become  folid.  They  then  take  another  name,  and 

\ are 
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are  called  Refins.  Refins'  yield  much  Iefs  EfTential 
Oil  when  diltilled,  than  Balfams  do.  Hence  it  fol- 
lows that  Refins  are  to  Balfams,  what.  Baifams  are 
to  Efle'ntial  Oils.  All  thefe  effe&s  are  produced  by 
the  caufes  afiigrted  above,  and  confirm  the  analogy 
we  have  eftablifhed. 

We  have  no  other  cbfer  various  to  make  on  this 
analysis  of  Turpentine,  except  that  when  Refin  is 
difl'illed  in  a retort  with  a.  naked  fire,  the  operation 
mull  be  carried  on  very  flowly,  and  the  fire  duly 
governed : for  the  matter  is  apt  to  iwell,  and  to 
rife  in  fubftance  into  the  receiver,  without  being  at 
all  decompofed.  In  order  to  avoid  this  inconveni- 
ence, it  is  advifeable  to  make  ike  of  a long-bodied 
retort,  fuch  as  is  known  by  the  name  of  the  Bngttjh. 
Retort . ' .. 

If  you  flop  the  dift  illation  of  Refin  about  mkl- 
way,  or  when  the  Oil  that  comes  over  begins  to. 
grow  thick,  you  may  by  changing  the  receiver  keep 
the  firfl  Oil  apart : it  is  pretty  fluid,  and.of  a middle 
nature,  between  the  tetherea’l  Oil,  obtained  with  the 
heat  of  boiling  water,  and  the  lail  thick  Oil,  that 
doth  not  rife  till  towards  the  end  of  the  difahatiom 
This  lafl  thick  Oil  is  that  which  Mr,  Horn  berg 
fired  with  concentrated  Oil  of  Vitriol.  .» 

If  we  examine  the  matter  contained  in  the  retort* 
when  tire  dillillation  is  thus  flopped  fhort,  it  appears, 
when  cold,  in  the  form  of  a foMci  fubfbuice,  almolt 
perfeblly  diaphanous,  of  a deep  redifh-yellow  colour# 
and  friable.  It  is  known  by  the  name  of  Colophony* 

This  analyfis  of  boiled  Turpentine,  is  a fpecitnen 
of  the  analyfis  of  almofl  all  other  refms  j fo  that 
what  krth  been  faicl  on  this  occafkm  is,  in  a manner, 
general,  and  applicable  to  other  decompofitions  of 
the  fame  kind.  We  fhall  now  proceed  to  examine 
fome  other  oily  matters,  which  exhibit  peculiar  phe- 
nomena, and  do  not  come  under  the  general  rules. 

o 4 pr  6- 
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PROCESS  II. 

The  Analyfis  of  Ref  ns  : inflanced  in  Benjamin.  The 
Flowers  and  Oil  of  Benjamin. 

IN  T O a pretty  deep  earthen  pot,  having  a bor- 
der or  rim  round  its  mouth,  put  the  Benjamin 
you  intend  to^analyze.  Cover  the  pot  with,  a large 
conical  cap  of  very  thick  white  paper,  and  tye  it  on 
under  the  rim.  Set  your  pot  in  a fand-bath,  and 
warm  it  gently  till  the  Benjamin  melt.  Continue  the 
heat  in  this  degree  for  an  hour  and  a half.  Then 
untye  the  paper  cap  and  take  it  off,  fhaking  it  as 
little  as  poffible.  You  will  find  all  the  infide  of  the 
cap  covered  with  a great  quantity  of  beautiful,  white, 
fhining  Flowers,  in  the  form  of  little  needles.  Brufh 
them  off  gently  with  a feather,  put  them  into  a 
bottle,  and  flop  it  clofe. 

As  loon  as  you  take  off  the  firft  cap,  cover  your 
pot  immediately  with  a fecond  like  die  former.  In 
this  manner  go  on  till  you  perceive  the  Flowers 
begin  to  grow  yellowifh ; and  then  it  is  proper  to 
defi  ft. 

The  matter  left  in  the  pot  will  be  blackifh  and 
friable  when  cold.  Pulverize  it;  mix  it  with  fand  : 
and  diflill  it  in  a glafs  retort  with  a graduated  heat. 
There  will  come  over  a light  Oil,  of  a fragrant 
feent,  but  in  very  fmall  quantity ; a little  of  an 
acid  liquor,  and  a great  quantity  of  red  thick  Oil. 
There  will  be  left  in  the  retort  a charred,  fpungy 
fubflance.  < v 

OBSERVATIONS. 

All  oily  matters,  that  are  naturally  thick  and  in 
a concrete  form,  refemble  each  other  in  this,  that 
they  derive  thefe  qualities  from  an  Acid  combined 
with  them.  But  they  neverthelefs  differ  greatly 
« from 
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from  one  another  in' many  refpedts.  The  quality,  the 
quantity,  of  the  Acid  to  which  they  owe  their  cqn- 
fifcence,  and  the  manner  in  which  it  is  united  with 
them,  diverfify  them  a thoufand  ways. 

In  the  preceding  procefs  we  advanced  that  Na- 
tural Bahama  are  difidnguifhed  from  Refins  by  their 
containing  fo  much  more  Oil,  in  proportion  to  their 
Acid,  as  iuffices  to  render  them  almoft  fluid.  For 
this  reafon  they  yield  an  Efiential  Oil : whereas  Re- 
fins, on  the  contrary,  are  folid ; all  their  Oil  being 
loaded  and  weighed  down  with  a great  quantity  of 
Acid,  fo  that  no  Efiential  Oil  can  be  drawn  from 
them. 

We  obferved  at  the  fame  time,  that,  when  all  the 
Efiential  Oil  contained  in  a Natural  Balfam  is  drawn 
off,  with  the  heat  of  boiling  water,  the  refiaue  takes 
a folid  confidence,  and  refembles  a Refin.  In  fadfc 
almoft  all  Refins  yield,  by  diftillation,  the  fame 
principles  as  that  refidue  ; that  is,  an  Oil  of  a mid- 
ling  nature  between  Efiential  Oils  and  thick  Oils, 
in  point  of  lightnefs  and  fluidity;  the  whole  be- 
ing always  accompanied  with  an  Acid  diffufed  in 
phlegm. 

In  eonfequence  hereof  the  analyfis  of  Benjamin, 
defcribed  in  the  procefs,  appears  to  vary  very  much 
from  that  of  other  Refins:  for  here  we  fee  a volatile 
matter  in  a concrete  form;  namely,  the  white  Flowers 
that  rife  firft ; which  doth  not  ufually  occur  in  the 
analyfis  of  Refins.  Yet,  if  we  examine  the  matter, 
we  fhall  be  convinced  that  it  is  very  analogous  to 
one  of  the  principles  obtainable  from  all  Refins;  that 
indeed  it  differs  therefrom  in  fome  of  its  properties, 
particularly  in  its  external  form ; but  that;  it  is  in 
reality  the  very  fame. 

In  fact  the  Flowers  of  Benjamin  are  no  other  than 
an  Oily  Acid,  nearly  of  the  fame  nature  with  thofe 
obtained  from  all  other  vegetable  fubfcances ; but 
which  inftead  of  being  liquid  like  them,  appears 
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in  a dry  concrete  form,  and  in  a manner  cryftaIJized. 
It  probably  derives  this  property  from  its  Oil  being 
combined  with  its  Acid,  either  in  a greater  quantity, 
or  in  a niore  intimate  manner,  than  in  the  reft,  and 
fo  ftrongly  united  therewith  as  not  to  be  feparated 
from  it  by  a fubliming  heat ; or  from  hence,  that  the 
compound,  of  which  it  is  a part,  contains  too  little 
phlegm  to  diftolve  it  j or  elfe,  that  it  is  hindered 
from  diffolving  therein  by  the  Oil  with  which  it  is 
combined.  Perhaps  all  thefe  caufes  may  concur  to- 
gether in  producing  its  concrete  form. 

The  faline  chara6ber  of  this . fubftance  appears 
chiefly  from  its  being  foluble  in  water:  but  the  water 
mu.l  be  very  hot,  and  even  boiling,  before  it  will 
effedt  this  folution  ; and  when  it  cools,  the  Salt 
fhoots  into  fine  needles  at  the  bottom.  This  pheno- 
menon directs  us  to  a method  of  feparating  it  from 
Benjamin  without  fublimation. 

For  this  purpofe  the  Refin  muft  be  boiled  in 
water:  the  water  will  then  diftolve  the  Salt;  and,  as 
it  cools,  the  Salt  will  cryftallize,  and  may  be  eaftly 
colledled.  But  as  the  Oil,  with  which  the  Acid  is 
combined,  hinders  the  water  from  diffolving  it  fa 
eaftly  as  it  otherwife  would,  we  cannot  obtain  quite 
fo  much  of  it,  from  the  fame  quantity  of  Benjamin, 
by  decoflion  as  by  fublimation ; the  laft  portions 
thereof  being  united  with  a great  quantity  of  Oil, 
which  defends  them  againfl  the  aftion  of  the  water. 
This  Salt  diflblves  readily  in  Spirit  of  Wine,  on  ac- 
count of  the  Oil  combined  with  it,  A courfe  of  well 
connected  experiments  might  give  us  a far  greater 
inlight  into  its  natural  properties  than  we  can- now 
boaft  of. 

Benjamin  yields  a much  fmaller  quantity  of  fluid 
Oil  by  diftillation  than  other  Reft  ns  do ; becaufe 
the  greatefl  part  of  its  Oil  is  employed  in  the  com- 
pofttion  of  its  oily,  volatile,  acid  Salt.  The  thick 
Oil  drawn  from  this  Refin,  is  thicker  than  that  ob- 
tained 
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tamed  from  any  other  Refin,  and-  even  fixes  like 
butter  when  cold  ; nor  can  we  get  more  than  a very 
fmall  quantity  or  Acid  in  a diftinCt  liquor,  All 
thefe  effects  depend  on  what  we  mentioned  above, 
in  relation  to  its  faline  flowers  ■,  to  wit,  the  peculiar 
and  intimate  union  between  the  Acid  and  Oily  parts 
of  this  Refin,  fo  that;  the  fire  cannot  fo  eafily  or  fo 
perfectly  disjoin  them,  as  it  doth  thofe  of  other 
Reims. 

Benjamin,  when  diftilled,  leaves  in  the  retort 
much  more  of  a charred  coal,  than  is  left  by  moft 
other  refinous  matters.  This  may  be  owing  to 
.the  considerable  quantity  of  earthy  matter  which  it 
contains,  and  which,  perhaps,  may  alfo  be  one  of 
the  caufes  that  contribute  to  give  its  Salt  a concrete 
form. 


REFLECTIONS 

On  the  nature  and  properties  of  Camphor, 

^|7  E do  not  propofe  to  give  an  analyfis  of  this. 

VV  Angular  body  becaufe  hitherto  there  is.  no 
procefs  known  in  Chymiftry  by  which  it  can  be  de- 
compoled-.  We  fhall  therefore  content  ourfelves 
with  reciting  its  principal  properties,  and  making  a 
few  reflections  on  its  nature. 

Camphor  is  an  oily  concrete  fubftance  j a kind  of 
Refin,  brought  to  us  from  the  ifland  of  Borneo,  but 
chiefly  from  Japan.  This  fubftance  refembles  Refins, 
in  being  inflammable,  and  burning  much  as  they 
do  ; it  is  not  foluble  in  water,  but  ciiffolves  entirely 
and  perfectly  in  Spirit  of  Wine  it  is  eafily  feparated 
again  from  this  menftruum,  as  all  other  oily  matters 
are,  by  the  addition  of  water ; it  diffolves  both  in 
expreffed  and  in  diftilled  Oils it  hath  a very  ftrong 
aromatic  fmell,  Thefe  are  the  chief  properties 
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which  Camphor  poffefies  in  common  with  Refins 
but  in  other  refpedts,  it  differs  totally  from  them  } 
efpecially  in  the  following  particulars. 

Camphor  takes  fire  and  flames  with  vaftly  more 
eafe  than  any  other  Refin.  It  is  fo  very  volatile,  that 
it  vanifhes  entirely  in  the  air,  without  any  other  heat 
than  that  of  the  atmofphere.  In  diftillation  it  riles 
entire,  without  any  decompofition,  or  even  the  leaft 
alteration.  It  diffolves  in  concentrated  mineral 
Acids ; but  with  circumftances  very  different  from 
th.ofe  that  attend  other  Gily  or  Relinous  fubftances. 
The  diffolution  is  accompanied  with  no  efferve- 
fcence,  or  fenfible  heat ; and  confequently  can  pro- 
duce no  inflammation.  Acids  do  not  burn,  blacken, 
or  thicken  it,  as  they  do  other  Oily  matters  ; on  the 
contrary,  it  becomes  fluid,  and  runs  with  them  into 
a liquor  that  looks  like  Oil*  - 

Camphor  doth  not,  like  other  Oily  matters,  ac- 
quire a difpofition  to  difolve  in  water  by  the  union 
it  contracts  with  Acids ; though  its  union  with  them 
feems  to  be  more  intimate  than  that  of  many  Qily 
matters  with  the  fame  Acids.  On  the  contrary,  if 
a combination  of  Camphor  and  an  Acid  be  diluted 
with  water,  thefe  two  l'ubftances  inftantly  feparate 
from  each  other : the  Acid  unites  with  the  water, 
and  the  Camphor,  being  entirely  difengaged  from  it, 
fwims  on  the  furfaee  of  the  liquor.  Neither  Volatile 
Alkalis,  nor  the  moft  cauftic  Fixed  Alkalis,  can  be 
brought  into  union  with  it ; for  it  always  eludes  their 
power. 

Notwithftanding  thefe  wide  differences  between 
Camphor  and  all  other  Oily  and  Refinous  fub- 
ftances, the  rule,  that  Acids  thicken  Oils,  feems  to 
be  fo  univerfal,  and  fo  conftantly  obferved  by  nature, 
that  we  cannot  hfclp  thinking  this  fubftance,  like  all 
the  reft,  is  an  Oil  thickened  by  an  Acid.  But  what 
Oil  ? What  Acid  ? and  how  are  they  united  ? This 
Is  a fubjeeft  for  very  curious  enquiries. 


With 
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With  a yellow  Oil  drawn  from  wine,  and  an  acid 
vinous  Spirit,  of  which  we  fhall  fay  more  under  the 
article  of  /Ether,  Mr.  Hellot  made  a kind  of  artificial 
Camphor ; a fubftance  having  the  odour,  favour,  and 
inflammability  of  Camphor ; an  imperfeft  Cam- 
phor. True  Camphdr  hath  the  levity,  the  volatility, 
and  the  inflammability  of  /Ether.  Can  it  be  a fub- 
ftance of  the  fame  nature  with  ./Ether,  a kind  of  folid 
iTther,  an  /Ether  in  a concrete  form  ? 


PROCESS  III. 

The  Analyfis  of  Bitumens : inftanced  in  Amber.  The 
Volatile  Salt  and  Oil  of  Amber  . 

IN  T O a glafs  retort  put  fome  fmall  bits  of 
Amber,  fo  as  to  fill  but  two  thirds  of  the  velfel. 
Set  your  retort  in  a furnace  covered  with  its  dome ; 
fit  on  a large  glafs  receiver}  and,  beginning  with  a 
very  gentle  heat,  diftill  with  degrees  of  fi’re.  Some 
phlegm  will  firft  come  off,  which  will  gradually 
grow  more  acid,  and  be  fucceeded  by  a Volatile 
Salt,  figured  like  fine  needles,  that  will  flick  to  the 
fides  of  the  receiver. 

Keep  the  fire  up  to  this  degree,  in  order  to  drive 
over  all  the  Salt.  When  you  perceive  that  little  or 
none  rifes,  change  the  receiver,  and  increafe  your  fire 
a little.  A light,  clear,  limpid  Oil  will  afcend.  As 
the  diftillation  advances,  this  Oil  will  grow  higher 
coloured,  lefs  limpid,  and  thicker,  till  at  lafl  it  will 
be  opaque,  black,  and  have  the  confidence  of  Tur- 
pentine. 

When  you  perceive  thapnothing  more  comes  off, 
though  the  retort  be  red-hot  let  the  fire  go  out. 
You  will  have  in  the  retort  a black,  light,  fpungy 
coal.  If  you  have  taken  care  to  lhift  the  receiver, 
from  time  to  time,  during  the  diftillation  of  your 

Oil, 


20 6 Elements  of  the 

Oil,  you  will  have  fundry  feparate  portions  thereof, 
each  of  which  will  Have  a different  degree  of  te- 
nuity or  thicknefs,  according  as  it  came  over  at 
the  beginning,  or  towards  the  end  of  the  diftilla- 
tion. 

OBSERVATIONS . 

The  fubftance  of  which  we  have  here  given  the 
analyfis,  together  with  all  others  of  the  fame,  that 
is,  of  the  Bituminous  kind,  is  by  mod:  Chymifts  and 
Naturalifls  claffed  with  Minerals  ; and  fo  far  they 
are  right,  that  we  aftualiy  get  thefe  mixts,  like  other 
minerals,  out  of  the  bowels  of  the  earth,  and  never 
procure  them  immediately  from  any  vegetable  or 
animal  compound.  Yet  we  have  our  reafons  for 
proceeding  otherwife,  and  for  thinking  that  we 
could  not,  in  this  work,  place  them  better,  than  im- 
mediately after  thofe  vegetable  fubftances  which  we 
call  Refins. 

Several  motives  determine  us  to  aft.  in  this 
manner.  The  analyfis  of  Bitumens  demonftrates, 
that,  with  regard  to  the  principles  of  which  they 
eonfift,  they  are  totally  different  from  every  other 
kind  of  mineral  ; and  that,  on  the  contrary,  they 
greatly  refemble  vegetable  Refins  in  almoft  every 
refpeft.  In  fhort,  though  they  are  not  immediately 
procured  from  vegetables,  there  is  thegreateft  reafon 
for  believing  that  they  were  originally  of  the  vege- 
table kingdom,  and  that  they  are  no  other  than 
refinous  and  oily  parts  of  trees  or  plants,  which  by 
lying  long  in  the  earth,  and  there  contracting  an 
union  with  the  mineral  Acids,  have  acquired  the 
qualities  that  diftinguifh  them  from  Refins. 

Mineralogifts  know  very  well  that  we  find,  every 
where  in  the  earth,  many  vegetable  fubftances,  that 
have  lain  very  long  buried  under  it,  and  frequently 
.at  a confiderable  depth.  It  is  not  uncommon  to -find, 
underground,  vaft  beds  of  foffile  trees,  which  feem 

‘ to 
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to  be  the  remains  of  immenfe  forefts:  and  Bitumens, 
particularly  Amber,  are  often  found  among  this 
iubterraneous  wood. 

Thefe  confiderations,  joined  to  proofs  drawn  from 
their  analyfis,  make  this  opinion  more  than  pro- 
bable : nor  are  we  singular  in  maintaining  it,  as  it  is 
adopted  by  many  able  modern  Chymifts. 

The  analyfis  of  Amber,  above  defcribed,  may 
ferve  as  a general  fpecimen  of  the  decompofition  of 
other  Bitumens  : with  this  fingle  difference,  that 
Amber  is  the  only  one  among  them  which  yields  the 
Volatile  Salt  aforefaid ; and  this  determined  us  to 
examine  it  preferably  to  any  other.  As  for  the  reft, 
they  all  yield  a phlegm,  an  acid  liquor,  and  an  Oil; 
■which  is  thin  at  firft,  but  grows  thicker  and  thicker, 
as  the  diftillation  draws  towards  an  end.  It  muft 
be  underftood,  however,  that  thefe  Acids  and  thefe 
Oils  may  differ,  according  to  the  nature  of  the  Bi- 
tumens from  which  they  are  drawn ; juft  as  the 
Phlegm,  the  Acid,  and  the  Oil,  refulting  from  th,e 
decompofition  of  Reftns,  differ  in  quantity  and  qua- 
lity, according  to  the  nature  of  the  Reftns  from 
which  they  are  procured. 

The  principal  differences  obferved  between  Re- 
ftns and  Bitumens  are  thefe : the  latter  are  lefs  fo- 
luble  in  Spirit  of  Wine;  have  a peculiar  fcent, 
which  cannot  be  accurately  defcribed,  and  of  which 
the  fenfe  of  fmelling  only  can  judge ; and  their 
Acid  is  ftronger  and  more  fixed.  This  laft  property 
is  one  of  the  motives  which  induce  us  to  think, 
that,  beftdes  the  vegetable  Acid,  originally  com- 
bined with  the  Refinous  or  Oily  matter  now  be- 
come a Bitumen,  a certain  quantity  of  mineral 
Acid  hath,  in  a courfe  of  time,  been  fuperadded 
to  conftitute  this  mixt.  We  fhall  prefently  fee 
that  the  fadt  is  certainly  fo,  in  the  cafe  of  Amber 
at  leaft. 


Almoft 
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Almoft  all  Authors,  who  mention  the  analyfis  of 
Amber,  have  given  different  accounts  of  the  Vola-  . 
tility  of  its  Salt,  and  of  the  time  of  the  diftillation 
when  it  begins  to  rife.  Some  make  it  afcend  im- 
mediately after  the  firft  acid  phlegm.  Others  fay 
that  it  doth  not  begin  to  appear  till  after  the  firft 
thin  Oil  and  others  again  affirm  that  it  comes  over 
with  the  laft  thick  Oil.  Mr.  Bourdelin,  who  hath 
examined  this  matter  to  the  bottom,  in  a Memoir 
on  the  analyfis  of  Amber  given  in  to  the  Academy, 
very  judicioufly  remarks,  that  the  different  refults, 
which  thofe  Chymifts  met  with  in  analyzing  our 
mixt,arofe  wholly  from  the  different  manner  wherein 
each  conduced  his  fire  during  the  operation. 

It  is  certain  that  fuch  a caufe  is  capable  of  pro- 
ducing vaft  differences:  for  when  fire  is  haftily  ap- 
plied, or  made  too  violent,  it  not  only  confounds 
and  tumultuoufly  mingles  the  principles  of  the  body 
to  be  analyzed,  but  it  even  frequently  drives  up  the 
entire  fubftance  itfelf  out  of  the  retort  into  the  re- 
ceiver, without  decompofing  it  at  all.  This  is  really 
fo  in  the  cafe  of  Amber,  and  of  almoft  all  compound 
fubftances  that  are  not  extremely  fixed. 

It  ought  therefore  to  be  obferved,  as  a general 
and  important  rule  in  every  analyfis,  to  adminifter 
the  fire  exceeding  flowly  and  cautioufly,  as  one  can 
never  err  on  that  fide  ■>  and  to  increafe  it  only  by 
fuch  degrees  as  appear  neceffary  for  carrying  on  the 
diftillation.  By  obferving  this  method,  an  accurate 
analyfis  will  be  attained  : by  this  means  the  Salt  of 
Amber  will  rife  before  the  Oil : whereas,  if  a de- 
gree of  heat  fufficient  to  raife  the  thin  Oil,  or  even 
the  thick  Oil,  be  applied  at  firft,  the  Salt  will  ac- 
cordingly come  over  with  the  one  or  the  other  of 
thefe  Oils. 

Chymifts  remained  a long  time  unacquainted  with 
the  nature  of  this  Salt  of  Amber,  and  Authors  of 
the  greateft  name  .agreed  as  little  on  this  point,  as 

on 
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on  that  juft  mentioned.  Some  afferted  it  to  be  a 
Volatile  Salt  of  the  fame  kind  with  that  which  is  ob- 
tained from  animal  lubftances  ; that  is,  a Volatile 
Alkali : others,  on  the  contrary,  pretended  that  it 
was  an  Acid  of  a fingular  nature. 

It  is  very  furprifing  that  fuch  Authors  fhould  dis- 
agree on  fuch  a point ; considering  how  eafily  it 
may  be  afcertained  whether  this  Salt  be  really  an 
Acid  or  an  Alkali.  Mr.  Bourdelin  juftly  decides  the 
queftion  in  favour  of  thofe  who  affirm  it  to  be  an 
Acid.  In  fa£t  it  hath  all  the  properties  of  an  Acid: 
it  hath  the  tafte  of  one,  forms  Neutral  Salts  with  Al- 
kalis, and  differs  from  the  molt  unqueftionable  Acids 
in  this  alone,  that,  being  combined  with  a portion 
of  Oil  and  a fmall  quantity  of  earth,  thefe  give  it  a 
concrete  form ; which  is  not  a Solitary  cafe  in  Chy- 
miftry,  as  is  evident  from  Cream  of  Tartar.  With 
regard  to  its  Volatility,  there  is  nothing  in  that  re- 
pugnant to  the  properties  of  its  conftituent  prin- 
ciples i leeing  the  Acid  and  the  Oil  predominant 
therein  may  eafily  be  fuppofed  to  communicate  their 
Volatile  nature  to  the  fmall  portion  of  earth  with 
which  they  are  combined. 

Thofe  Chymifts,  who  looked  upon  the  Salt  of 
Amber  as  a Volatile  Alkali,  either  did  not  examine 
it  thoroughly,  but  contented  themfelve's  with  its 
firft  appearance,  in  which  it  refembles  the  V olatile 
Salt  of  animals,  or  elfe  were  led  into  the  error  by 
fome  particular  circumftances.  We  know,  for  ex- 
ample, that  animal  as  well  as  vegetable  fubftances 
are  dug  out  of  the  earth.  The  infects,  fometimes 
found  inclofed  in  lumps  of  Amber,  fufficiently 
prove  this.  Perhaps  they  made  their  experiments 
on  fuch  pieces  of  Amber ; or  elfe,  that  which  they 
ufed  might  be  mixed  with  fome  animal  fubftance 
not  very  perceptible.  In  fuch  a cafe  it  would  be 
no  wonder  if  the  Volatile  Salt  obtained  fhould 
Ihew  fome  tokens  of  an  Alkali : for  the  Volatile 
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Alkali  arifing  from  the  animal  matter  would  only 
be  mixed,  not  combined,  with  the  Salt  of  the  Am- 
ber 5 as  the  great  quantity  of  Oil,  in  which  both 
thefe  Salts  are  intangled,  Would  hinder  them  from 
diffolving  each  other,  and  forming  fuch  a Neu- 
tral Salt  as  would  be  produced  in  other  circum- 
ltanc.es . 

The  acid  or  alkaline  nature  of  the  Salt  of  Amber 
was  not  the  only  point  that  remained  to  be  difcuffed 
on  this  occafion.  Its  acid  quality  being  once  clearly 
afcertained,  the  nature  of  this  Acid  was  next  to  be 
determined.  This  is  the  object  chiefly  aimed  at  in 
Mr.  Bourdelin’s  Memoirs,  and  his  difcovery  thereof 
is  unqueftionably  one  of  the  fined,  and  at  the  fame 
tirn'e  one  of  the  molt  difficult,  that  could  be  at- 
tempted with  regard  to  this  Bitumen. 

It  appears  plainly  from  feveral  experiments,  of 
which  we  have  given  an  account  in  the  courfe  of 
this  work,  that  the  ftrongeft  mineral  Acids,  by  be- 
ing combined  with  any  Oily  matter,  are  fo  vaftly 
altered,  and  fo  ftrangely  difguifed,  that  we  not  only 
are  incapable  of  diftinguilhing  what  they  are,  but 
even  can  hardly  avoid  decompofing,  and  partly  de- 
ftroying  them,  by  thofe  very  operations  which  feem 
the  bell  adapted  to  feparate  them  from  the  Oil  in 
which  they  are  invifcated,  Mr.  Bourdelin  had  all 
thefe  difficulties  to  furmount,  and  inceflantly  met 
with  new  obftacles  in  that  troublefome  fatty  matter, 
which,  like  an  impenetrable  veil,  concealed  from 
his  view  the  Acid  whofe  nature  he  wanted  to 
difcover.  But  at  laft,  by  dint  of  manifold  experi- 
ments, he  happily  gained  his  end.  Two  parts  oP 
pure  Nitre,  unadulterated  with  the  leaf:  particle 
of  Sea-Salt,  and  one  part  of  Amber,  pulverized  and 
1 mingled  together,  procured  him,  by  deflagration,  a 
Salt  partly  neutral  and  partly  alkaline  ; which  being 
lixiviated,  and  fet  to  evaporate  fpontaneoufly,  there 
formed,  at  the  bottom  a refidence  of  a mucila- 
ginous 
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ginous,  pappy,  whitifh  matter,  amongft  which  he 
could  diftmguifh  cryftals,  that  were  very  transpa- 
rent,- regularly  figured,  of  a cubical  form,  but  ra- 
ther oblong  ; fo  that  they  reprefented  little  oblong 
fquares  moft  exactly  formed,  and  about  half  a line 
thick. 

As  thefe  cryftals  perfectly  refembled,  in  their 
figure,  the  Neutral  Salt  produced  by  a combination 
"of  the  Acid  of  Sea-falt  with  the  Alkaline  bafis  of 
Nitre  ; this  was  a proof  to  Mr.  Bourdelin  that  the 
Acid  of  Amber  is  of  the  fame  kind,  or  rather  exactly 
the  fame,  with  that  of  Sea-falt.  The  Nitre  being 
alkalizated  by  means  of  the  phlogifton  of  the  Am- 
ber, the  Acid  of  the  Bitumen,  finding  this  Alkali  a 
proper  bafis  to  fix  in,  unites  with  it,  and  by  that 
means  is  enabled  to  refill  the  action  of  the  fire,  fo  as 
not  to  be  carried  off  by  it. 

On  the  other  hand,  it  is  feparated  from  the  fat 
matter  by  which  it  was  mafked  before  ; for  by  the 
help  of  this  fat  matter  the  Nitre  is  alkalizated.  The 
Acid,  having  by  this  means  recovered  all  its  proper- 
ties, begins  to  difcover  them,  as  hath  been  laid,  by 
the  figure  it  conftantly  gives  to  the  cryftals  of  the 
Neutral  Salt  which  it  helps  to  conftitute. 

Moreover,  this  Neutral  Sait  hath  all  the  eftential 
properties  of  Sea-falt.  It  hath  id  tafte  ; it  decre- 
pitates in  the  fame  manner  on  live  coals ; if  Oil  of 
Vitriol  be  poured  on  it,  white  vapours  arife,  which 
have  the  fmell  of  Spirit  of  Salt,  and  are  an  aftual 
Spirit  of  Salt.  Laftlv,  it  makes  a white  preci- 
pitate of  Mercury  difiblved  in  Spirit  of  Nitre,  and 
a luna  cornea  of  Silver  diftolved  in  the  fame.  Spirit; 
which  laft  proofs  would  alone  be  fufficient  to 
eftablifh  Mr.  Bourdelin’s  opinion,  though  we  had 
no  other. 

It  were  to  be  wifhed  that  the  experiments  which 
Mr.  Bourdelin  hath  made  on  Amber  were  alfo 
tried  on  other  Bitumens,  There  is  reafon  to  think 

P z the/ 


212  Elements  of  the 

they  would  be  found  to  contain  either  the  Marine 
or  the  Vitriolic  Acid  : for  though  they  do  not  yield 
a Volatile  Salt,  as  Amber  doth,  in  diftillation,  yet 
the  Acids  obtained  from  them  are  very  ftrong,  and 
appear,  as  we  faid  before,  to  have  a mineral  origin. 
Mr.  Geoffroy  obferved  that  Amber  being  pulverized 
and  infufed  in  hot  water,  parts  with  its  Salt  in  the 
fame  manner  as  Benjamin  does ; which  gives  room 
to  fufpedt  that  Amber  is  to  Bitumens  what  Benjamin 
is  to  Reftns. 


PROCESS  IV. 

‘I'he  Analyfis  of  Bee  s -IV ax,  and  fuch  Oily  Compounds, 
as  are  analogous  to  it. 

MELT  the  Wax  you  intend  to  analyze,  and 
mix  with  it  as  much  fine  fand  as  will  make 
it  into  ftiff  paftfe.  Put  this  pafte  in  little  bits  into 
a retort,  and  diftill  as  ufual,  with  a graduated  fire, 
beginning  with  a very  gentle  heat.  An  acid  phlegm 
will  come  over,  and  be  followed  by  a liquor  which 
at  firfl  will  look  like  an  Oil,  but  will  foon  congeal 
in  the  receiver,  and  have  the  appearance  of  a butter 
or  greafe.  Continue  the  diftillation,  increafing  the 
fire  by  infenfible  degrees,  till  nothing  more  will 
come  off.  Then  feparate  the  butter  from  the  acid 
phlegm  in  the  receiver,  mix  it  with  frefh  fand,  and 
diftill  it  again  juft  as  you  did  the  Wax  before.  Some 
acid  phlegm  will  ftill  come  off,  and  an  Oil  will 
afcencl,  which  will  not  fix  in  the  receiver,  though  it 
be  ftill  thick.  Continue  the  diftillation  with  a fire  fb 
governed  that  the  drops  may  fucceed  each  other  at 
the  diftance  of  fix  or  feven  feconds  of  time.  Do  not 
increafe  it,  till  you  perceive  the  drops  fall  more 
(lowly  i and  then  increafe  it  no  more  than  is  necef- 
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fary  to  make  the  drops  follow  each  other  as  above 
diredted.  When  the  diftillation  is  finifhed,  you  will 
find  in  the  receiver  the  Oil  come  wholly  over,  and  a 
little  acid  phlegm.  Separate  the  Oil  from  this  Jiquorj 
and,  if  you  defire  to  have  it  more  fluid,  re-diftill  it 
a third  time  in  the  lame  manner.  / 

O BS  ER  VAT  10  NS. 

Bee’s-Wax,  like  all  other  oily  matters  in  a con- 
crete form,  is  an  Oil  thickened  by  an  Acid.  Its  de- 
compofition  furnifhes  us  with  a very  convincing 
proof  of  this  truth ; which,  you  fee,  is  confirmed 
more  and  more,  by  every  new  analyfis  we  make  of 
fuch  fubftances. 

Wax  doth  not  part  with  all  its  Acid  in  the  firffc 
diftillation  : and  this  is  the  reafon  that  it  doth  not 
then  become  a fluid  oil,  but  a butter,  which  hath 
only  a degree  of  foftnefs  proportioned  to  the  quan- 
tity of  Acid  feparated  from  it.  The  fame  thing 
holds  with  regard  to  its  butter ; which  loflng,  by  a 
fecond  diftillation,  a great  part  pf  the  remaining 
Acid  which  caufed  its  confiftence,  is  by  that  means 
turned  to  an  Oil.  Laftly,  this  Oil,  froni  being  thick, 
becomes  very  fluid  by  a third  diftillation,  and  fo 
follows  the  general  rule  of  Oils ; which  always  be- 
come the  more  fluid  the  oftener  they  are  diftilled  or 
re&ified. 

What  is  here  faid  concerning  Wax  is  applicable 
to  Refins  alfo  ; which  it  further  refembles  in  its  con- 
fiftence, and  its  refufing  to  diflolve  in  water  : yet  it 
differs  from  them  effentially  in  feveral  refpe£ts ; and 
for  this  reafon  we  thought  proper  to  treat  of  it  in 
particular.  The  properties  in  which  it  differs  from 
Refins  are  thefe : 

Firft,  it  hath  no  aromatic  fcent,  nor  acrid  tafte,  as 
Refins  have. 

Secondly,  it  doth  not  yield  a thin  limpid  Oil  in 
the  firft  diftillation,  as  they  do. 

P 3 Thirdly, 
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Thirdly,  its  Oil,  or  its  butter,  doth  not  grow  fen- 
fibly  thicker  with  age.  Mr.  Boerhaave  kept  fome 
butter  of  Bee’s-Wax  for  twenty  years,  in  a veffel 
that  w7as  not  ftopt,  but  only  covered  with  a bit  of 
paper  ; yet  it  did  not  grow  hard.  An  Effential  Oil, 
though  kept  much  clofer  ftiut  up,  would  in  much 
lefs  time  have  acquired  the  conftftence  of  a Balfam ; 
and  a Balfam,  in  that  time,  would  have  become  a 
Refin, 

Fourthly,  Bee’s-Wax  is  not  foluble  in  Spirit  of 
Wine;  whereas  it  is  the  very  nature  of  Refins  to  dif- 
folve  in  that  menftruum. 

Fifthly,  I have  obferved  that  Spirit  of  Wine  a£ls 
faintly  on  the  butter  of  Bee’s-Wax  diffolves  that 
butter  when  diftilled  to  an  Oil;  unites  more  readily 
with  that  Oil  when  rectified  by  a third  diftillation ; 
and  diffolves  it  ffili  the  more  readily  the  oftencr  it  is 
diftilled.  Refins,  on  the  contrary,  are  more  foluble 
in  Spirit  of  Wine  than  the  thin  Oils  drawn  from 
them ; and  thofe  Oils  acquire  the  property  of  refill- 
ing that  menftruum  more  and  more  obftinately  the 
oftener  they  are  rectified. 

By  thefe  differences  we  may  judge  whether  it  be 
proper  to  confound  Bee’s-Wax  with  Refins,  or  whe- 
ther it  ought  not  rather  to  be  confidered  as  an  oily 
compound  of  a lingular  fpecies,  which  defer  ves  to  be 
ranked  in  a different  clafs,  or  at  leaft  in  fome  other 
divifion. 

If  we  take  the  moft  curfory  view  of  the  properties 
of  Effential  Oils,  and  compare  them  with  thofe  of 
Fat  Oils,  we  cannot  avoid  being  ftruck  with  a re- 
fe-mblance  between  the  properties  of  Effential  Oils 
and  thofe  of  Refins,  as  well  as  with  the  apparent  con- 
formity between  the  properties  of  Eat  Oils  and  thofe 
of  Bee’s-Wax : from  ail  which  we  may  conclude 
with  good  reafon,  in  my  opinion,  that  the  Oil  of 
Bee’s-Wax  is  not  of  the  fame  nature  with  that  of 
Refins.  The  Oil  of  Refins  hath  all  the  properties  of 
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an  Effential  Oil,  and  is  juftly  allowed  to  be  an  Ef- 
fential  Oil  rendered  thick  and  ponderous  by  an 
Acid.  The  Oil  of  Bee’s-Wax,  on  the  contrary,  hath 
all  the  properties  of  Fat  Oils ; and  there  is  great 
room  to  think  that  this  fubftance  is  really  no  othei 
than  a Fat  Oil  hardened  by  an  Acid. 

Bee’s-Wax  is  not  the  only  oily  compound  that 
appears  to  have  a b at  Oil  for  its  bafts.  Certain  flu  ubs 
in  America  yield,  by  deco&ion,  a fubftance  that 
hath  all  the  properties  of  Bee’s-W  ax,  differing  there- 
•from  only  in  its  colour,  which  is  green.  The  Butter 
of  Cacao  is  alfo  a fubftance  analogous  to  Bee’s- 
Wax,  and  would  be  really  Wax,  if  it  were  but  as 
hard  ; for  it  contains  the  fame  principles,  but  in  dif- 
ferent proportions:  in  fhort,  it  is  to  Bee’s-Wax 
what  Balfams  are  to  Refins. 


process  V. 

The  Saccharine  Juices  of  Plants  analyzed : infianced 

in  Honey. 

PU  T into  a (tone  cucurbite  the  Honey  you  in- 
tend to  diftill ; fet  it  in  a moderate  land- heat, 
and  evaporate  the  greateft  part  of  its  humidity,  till 
you  perceive  the  phlegm  begin  to  be  acid.  Then 
take  out  the  matter  remaining  in  the  cucurbite,' put 
it  into  a retort,  leaving  a full  third  thereof  empty, 
and  diftill  in  a reverberatory  with  degrees  of  fire. 
An  acid,  amber-coloured  liquor  will  come  over. 
As  the  operation  advances  this  liquor  will  con- 
tinually become  deeper  coloured  and  more  acid, 
and  at  the  fame  time  a little  black  Oil  will  afcend. 
When  the  diftillation  is  over,  you  will  find  in  the 
retort  a pretty  large  charred  mafs,  which  being 
burnt  in  the  open  air,  and  lixiviated,  affords  a Fixed 
Alkali.  ' f 
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O B S E R V A E IONS, 

If  we  confider  nothing  but  the  nature  of  the  prin- 
ciples obtained  from  Honey,  we  maybe  induced  to 
think  that  this  fubftance  is  of  the  fame  kind  with 
Refins:  for  we  get  from  each  a Phlegm,  an  Acid, 
an  Oil,  and  a Coal,  Yet  there  is  a very  great  differ- 
ence between  thefe  two  forts  of  compounds.  Oily 
matters  of  the  refinous  kind  are  very  inflammable, 
and  by  no  means  foluble  in  water  : Honey,  on  the 
contrary,  is  not  inflammable  in  its  natural  ftate; 
will  not  flame  till  it  be  half  confumed,  or  turned 
almofl  to  a coal,  by  the  fire ; and  mixes  readily  and 
perfectly  with  water.  Now  whence  can  this  dif- 
ference arife  ? Since  it  is  not  owing  to  the  nature  of 
the  principles  that  conftitute  thefe  mixts,  it  muff  ne- 
ceffarily  be  attributed  to  the  proportions  in  which 
thofe  principles  are  united.  And  indeed,  if  we  at- 
tend to  the  quantities  obtained  from  each  by  ana- 
lyzing them  feverally,  we  fhall  find  that,  in  this  re- 
fpedt,  there  is  a very  great  difference  between  them. 
Oily  compounds  of  the  nature  of  Refins,  which  are 
not  foluble  in  water,  yield  in  diflillation  a little 
phlegm,  a quantity  of  Oil  vaftly  exceeding  that  of 
their  Acid,  and  a very  fmall  matter  of  coal,  which, 
v/hen  burnt,  fcarce  leaves  any  token  of  a Fixed 
Alkali.  Honey,  on  the  contrary,  and  all  other 
juices  of  the  fame  nature,  give  out,  when  analyzed, 
a great  deal  of  phlegm,  a quantity  of  Acid  much  fu- 
perior  to  that  of  their  Oil,  and  a confiderable  mafs 
of  coal ; from  which,  when  burnt  in  the  open  air 
and  lixiviated,  a very  perceptible  Alkali  may  be 
obtained. 

If  the  quantity  of  the  principles  procured  by  thefe 
two  analyfes  be  compared  together,  it  will  be  eafy 
to  deduce  from  thence  the  caufes  of  the  different 
properties  obferved  in  the  mixts  that  afforded  them. 
In  the  large  quantity  of  Oil,  of  which  refinous  lub- 

ftance§ 
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.fiances  confift  aimed  entirely,  we  fee  the  caufe  of 
their  being  fo  inflammable,  and  fo  indiffoluble  in 
water.  When  fuch  bodies  are  decompofed,  there 
remains  but  little  coal,  and  very  little  Fixed  Alkali; 
becaufe  their  Oil  carries  off*  with  it  almoft  all  their 
Acid,  leaving  a fearce  perceptible  portion  thereof 
fixed  in  the  coal.  Now  we  know  that  this  Acid  is 
an  effential  requifite  to  the  formation  of  an  Alkali. 
Honey,  on  the  contrary,  and  the  analogous  mixts, 
are  fo  unapt  to  take  fire,  and  mix  fo  readily  with 
water,  only  becaufe  there  is  very  little  Oil  in  their 
compofition,  in  comparifon  of  the  Acid,  which  is 
their  predominant  principle.  For  the  fame  reafon 
they  leave,  when  decompofed,  a greater  quantity  of 
coal,  which  alfo  yields  much  more  Fixed  Alkali  than 
we  find  in  the  coals  of  Refins.  Perhaps  thefe  mixts 
may  alfo  contain  a little  more  earth.  The  caufe  of 
this  greater  quantity  of  Fixed  Alkali  will  be  found 
in  what  we  delivered  above  concerning  the  com- 
bination and  production  of  that  Salt. 

Sugar,  Manna,  and  the  Saccharine  juices  of  fruits 
and  plants,  are  of  the  fame  nature  as  Honey,  yield 
the  fame  principles,  and  in  the  fame  proportions. 
All  thefe  fubftances  muff  be  confidered  as  Native 
Soaps ; becaufe  they  confift  of  an  Oil  rendered  mif- 
cible  with  water,  by  means  of  a faline  fubftance. 
They  differ  from  the  common  Artificial  Soaps  in 
feveral  refpeffsj  but  chiefly  in  this,  that  their  faline 
part  is  an  Acid,  whereas  that  of  common  Soap  is  an 
Alkali.  The  natural  Soaps  are  not  for  that  reafon 
the  lefs  perfeeft : on  the  contrary,  they  diffolve  in 
water  without  deftroying  its  tranfparency,  and  with- 
out giving  it  a milky  colour  ; which  proves  that 
Acids  are  not  lefs  proper  than  Alkalis,  or  rather  that 
they  are  more  proper  additaments,  for  bringing  Oils 
into  a faponaceous  ftate. 

But  it  muft  be  owned  that  we  are  not  yet  able  to 
imitate  by  art  the  Acid  Soaps  which  are  prepared 

and 
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and  fo  perfeftly  combined  by  nature,  and  that  the 
deterfive  quality  of  thefe  is  not  near  fo  ftrong  as  that 
of  the  Soaps  which  have  an  Alkali  for  their  faline 

principles. 

X hough  Honey,  and  the  other  vegetable  fub- 
ftances  analogous  to  it,  contain  much  Acid,  yet  they 
have  no  tafte  of  fournefs,  nor  any  of  the  other  pro- 
perties of  Acids } but  on  the  contrary  their  tafte  is 
foft  and  faccharine:  the  caufe  of  this  is  that  their  Acid 
is  intimately  mixed  and  perfectly  combined  with 
their  Oil,  which  entirely  fheathes  and  blunts  it. 


PROCESS  vi: 

Gummy  Subjlances  analyzed:  inftanced  in  Gum  Arabic . 

DISTILL  Gum  Arabic  in  a retort  with  de- 
grees of  fire.  A limpid,  fcentlefs,  and  tafte- 
lefs  phlegm  will  firft  come  over 3 and  then  a ruffet- 
eoloured  acid  liquor,  a little  Volatile  Alkali,  and  an 
Oil,  which  will  firft  be  thin  and  afterwards  come 
thick.  In  the  retort  will  be  left  a good  deal  of  a 
charred  fubftance,  which  being  Burnt  and  lixiviated 
will  give  a Fixed  Alkali. 

OBSER  RATIONS. 

Gums  have  at  firft  fight  fome  refemblanco  of 
Refins 3 which  hath  occasioned  many  refinous  mat- 
ters to  be  called  Gums,  though  very  improperly : 
for  they  are  two  diftinft  forts  of  fubftances,of  natures 
ablolutely  different  from  each  other.  It  hath  been 
ftiewn  that  Refins  have  an  aromatic  odour  3 that 
they  are  indifibluble  in  water,  and  foluble  in  Spirit 
of  Wine 3 that  they  are  only  an  Effential  Oil  grown 
thick.  Gums,  on  the  contrary,  have  no  odour,  are 
foluble  in  water,  indiffoluble  in  Spirit  of  Wine,  and, 
by  being  analyzed  as  in  the  procefs,  are  converted 
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almoft  wholly  into  a phlegm  and  an  Acid.  The  fmall 
portion  of  Oil  contained  in  them  is  fo  thoroughly 
united  with  their  Acid,  that  it  diffolves  perfectly  in 
water,  and  the  folution  is  clear  and  limpid.  In  this 
refpeft  Gums  refcmble  Honey,  and  the  other  vege- 
table juices  analogous  to  it.  They  are  all  fluid  ori- 
ginally; that  is,  when  they  begin  to  ooze  out  of  their 
trees.  At  that  time  they  perfectly  refemble  mu- 
cilages, or  rather  they  are  actual  mucilages,  which 
grow  thick  and  hard  in  time  by  the  evaporation  of 
a great  part  of  their  moifture  : juft  as  Refins  are  true 
Oils,  which,  lofing  their  moft  fluid  parts  bv  evapo- 
ration, at  laft  become  folid.  Infufions,  or  flight  de- 
codions  of  mucilaginous  plants,  when  evaporated  to 
drynefs,  become  adual  Gums. 

Some  trees  abound  both  in  Oil  and  in  mucilage: 
thefe  two  fub  fiances  often  mix  and  flow  from  the  tree 
blended  together.  Thus  they  both  grow  dry  and  hard 
together  in  one  mafs,  which  of  courfe  is  at  the  fame 
time  both  gummy  and  refinous : and  accordingly 
fuch  mixts  are  named  Gum-Refins. 

But  it  mufl:  be  obferved  that  thefe  refinous  and 
gummy  parts  fuffer  no  alteration  by  being  thus 
mixed:  but  eaqh  preferves  its  properties,  as  if  it  were 
alone.  The  reafon  is,  that  they  are  not  truly  united 
together : Gums  being  indiffoluble  by  Oils  or  by 
Refins,  the  parts  of  each  are  only  entangled  among 
thofe  of  the  other,  by  means  of  their  vifcofity. 
Hence,  if  the  Gum-Refin  be  put  into  water,  the  water 
will  diffolve  only  the  gummy  part,  without  touching 
the  refinous.  On  the  contrary,  if  the  fame  Gum- 
Refin  be  put  into  Spirit  of  Wine,  this  menftruum 
will  diffolve  the  Refin,  and  leave  the  Gum.  We  fhall 
treat  more  particularly  of  this  diffolution  under  the 
head  of  Spirit  of  Wine. 

If  a Gum-Refin,  inftead  of  being  only  infufed  in 
water,  be  triturated  with  water,  it  will  be  thereby 
wholly  diffufed  through  it  5 but  the  refinous  part, 
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which  is  only  divided  by  the  triture,  and  not  dif- 
folved  in  the  water,  gives  the  liquor  a milky  colour, 
like  that  of  an  emulfion.  It  is  indeed  an  a&ual 
fcmulfion  j that  which  is  made  with  kernels  being 
like  this,  no  other  than  a divided  Oil,  difperfed  in 
fmall  particles  by  triture,  and  fufpended  in  the  water 
by  means  of  a mucilage.' 


SECTION  II. 

Of  Operations  on  Fermented  Vegetable 
Subfances . 


CHAP.  I. 

Of  the  Product  of  Spirituous  Fer- 
mentation. 


PROCESS  I. 

Slo  make  Wine  of  Vegetable  Subfiances  that  are 
fufceptible  of  Spirituous  Fermentation. 

LE  T a liquor  fufceptible  of,  and  prepared  for, 
the  Spirituous  Fermentation  be  put  into  a calk. 
Set  this  calk  in  a temperately  warm  cellar,  and  cover 
the  bung-hole  with  a bit  of  linen  cloth  only.  In 
more  or  lefs  time,  according  to  the  nature  of  the 
liquor  to  be  fermented,  and  to  the  degree  of  heat  in 
the  air,  the  liquor  will  begin  to  fwell,  and  be  rarefied. 
There  will  arife  an  inteftine  motion,  attended  with 
a fmall  hilling  and  effervefcence,  throwing  up 
bubbles  to  the  furface,  and  difeharging  vapours ; 
while  the  grofs,  vifeous,  and  thick  parts,  being 
driven  up  by  the  fermenting  motion,  and  rendered 
lighter  by  little  bubbles  of  air  adhering  to  them. 
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will  rife  to  the  top,'  and  there  form  a kind  of  foft 
fpungy  cruft,  which  will  cover  the  liquor  all  over. 
The  fermenting  motion  ftili  continuing,  this  cruft 
will,  from  time  to  time,  be  lifted  up  and  cracked  by 
vapours  making  their  efcape  through  it ; but  thofe 
fiffures  will  prefently  clofe  again,  till,  the  fermenta- 
tion gradually  going  off,  and  at  laft  entirely  ceafing, 
the  cruft  will  fall  in  pieces  to  the  bottom  of  the 
liquor,  which  will  infenfibly  grow  clear.  Then  flop 
the  cafk  clofe  with  its  bung,  and  fet  it  in  a cooler 
place. 

O BS  ER  VAT  IONS. 

Matters  that  are  fufceptible  of  the  Spirituous 
Fermentation  are  feldom  fo  perfectly  prepared  for  it 
by  nature  as  they  require  to  be.  If  we  except  the 
juices  that  flow  naturally  from  certain  trees,  but 
oftener  from  incifions  made  on  purpofe  in  them, 
all  other  fubftances  require  fome  previous  prepara- 
tion. 

Boerhaave,  who  hath  handled  this  fubjedt  ex- 
cellently well  in  his  Chymiftry,  divides  the  fub- 
ftances that  are  fit  for  Spirituous  Fermentation  into 
five  dalles.  In  the  firft  he  places  all  the  mealy 
feeds,  the  legumens,  and  the  kernels  of  almoft  all 
fruits.  The  fecond  clafs  includes  the  juices  of  all 
fruits  that  do  not  tend  to  putrefaction.  In  the 
third  clafs  ftand  the  juices  of  all  the  parts  of  plants 
which  tend  rather  to  Acidity  than  to  putrefaction ; 
and  confequently  thofe  which  yield  much  Vola- 
tile Alkali  are  to  be  excluded.  The  fourth  clafs 
comprehends  the  juices  or  faps  that  fpontaneoufly 
diftill  from  feveral  trees  and  plants,  or  flow  from 
them  when  wounded.  He  forms  his  fifth  and  laft 
clafs  of  the  faponaceous,  faccharine,  and  concrete 
or  thick  juices  of  vegetables.  Refinous  or  purely 
gummy  matters  are  excluded,  as  not  being  fer- 
mentable. 
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Thefe  five  clafles  may  be  reduced  to  two ; one 
comprehending  ail  the  Juices,  and  another  all  the. 
Mealy  parts,  of  vegetables  that  are  fufceptible  of 
fermentation.  The  juices  want  nothing  to  fit  them 
for  fermentation,  but  to  be  expreffed  out  of  the 
fubftances  containing  them,  and  to  be  diluted  v/ith 
a fufftcient  quantity  of  water.  If  they  be  very  thick, 
the  beft  way  is  to  add  fo  much  water  as  fhall  render 
the  mixed  liquor  juft  capable  of  bearing  a new-laid 
egg.  With  refpedt  to  farinaceous  fubftances,  as 
they  are  almoft  all  either  oily  or  mucilaginous,  they 
require  a little  more  management.  The  method  of 
brewing  malt-liquors  will  furnifh  us  with  examples 
of  fuch  management.  It  is  thus  defcribed  by  Mr. 
Boerhaave. 

In  warm  weather  the  grain  is  put  into  large  vats, 
and  a confiderable  quantity  of  rain-water,  or  very 
clean  river-water,  is  poured  thereon,  in  which  it  lies 
till  it  be  well  foaked  and  fwelled.  This  firft  opera- 
tion is  called  the  Sleeping. 

When  the  grain  is  by  this  means  grown  very 
plump,  it  is  taken  out  of  the  fteep,.  and  laid  on 
great  heaps  in  an  open  place,  yet  not  too  much 
expofed  to  the  wind.  In  a very  little  time  thofe 
heaps  grow  hot,  the  grain  begins  to  fprout,  and 
fhoot  out  little  buds  of  leaves  and  roots.  The  art 
of  managing  this  operation  properly  confrfts  in  feiz- 
ing  the  exahc  point  of  time  when  the  germination 
fhould  be  ftopt : on  this  in  a great  meafure  de- 
pends the  fuccefs  of  the  bufinefs.  For,  if  the  grain 
be  left  too  long  in  this  hot  bed,  it  may  begin 
to  rot,  or  elfe  the  leaves  and  roots,  by  growing  too 
much,  may  confume  moft  of  the  mealy  fubftance, 
which,  in  this  cafe,  is  the  only  fiibjedt  of  fermenta- 
tion ; and,  if  the  germination  be  checked  too  loon, 
the  advantage  expecfted  from  it  will  be  loft ; that 
is,  the  mucid  matters  will  not  be  fufficiently  at- 
tenuated. 
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As  foon  therefore  as  the  germination  is  obferved 
to  have  attained  its  proper  ftage,  it  mult  be  ftopt 
with  all  poffible  expedition.  For  this  purpofe  the 
grain  is  carried  into  an  open  place  expofed  to  the 
north  wind,  where  it  is  fpread  on  a boarded  door  and 
dried  ; by  which  means  it  is  hindered  from  fprout- 
ing  any  more.  It  is  next  made  to  run  (Jowly  down 
through  a long  tunnel  made  very  hot,  which  at  once 
dries  it  thoroughly  to  the  very  heart,  and  in  fome 
meafure  fcorches  it,  though  very  flightly.  Grain 
thus  prepared  is  called  Malt. 

By  this  germination,  exficcation,  and  flight  torre-- 
fa£tion  of  the  grain,  the  farinaceous  fubftance  is  con- 
fiderably  attenuated,  and  its  natural  vifeofity  de- 
ftroyed,  which  would  otherwife  hinder  the  meal, 
when  boiled  in  water,  from  mixing  with  it  and  dif- 
folving  in  it,  as  it  muft  in  fome  meafure  do  to  form 
a liquor  fit  for  Spirituous  Fermentation. 

Mr.  Boerhaave  takes  notice  that  if  grain,  which 
hath  not  been  thus  prepared,  be  chewed  in  the ' 
mouth,  its  meal  makes  a pafte  that  is  not  eafily  at- 
tenuated, or  entirelydiffolved,  by  the  fpittle;  "whereas 
the  meal  of  the  fame  grain,  after  malting,  mixes 
immediately  and  perfectly  with  the  fpittle  : it  hath 
moreover  a fweet  agreeable  tafte,  which  common 
grain  hath  not: 

The  grain  being  thus  malted  is  ground  : then  hot 
water  is  poured  thereon,  in  which  it  is  left  to  infufe 
for  three  or  four  hours.  In  that  time  the  water 
takes  up  all  the  attenuated  flour  of  the  Malt ; where- 
as it  would  not  diffolve  the  farina  of  grain  that  had 
not  undergone  the  above  deferibed  preparations. 
The  Wort  is  then  drawn  off  the  grains,  and  boiled 
to  a proper  degree  of  infpiffation ; the  deqo£tion  is 
fuffered  to  cool,  and  afterwards  put  into  calks  to  be 
fermented  as  the  procefs  di reeds. 

As  Malt-liquor  is  apt  to  grow  four,  and  will  not 
keep  fo  long  as  Wine,  fome  bitter  plants  are  ufually 
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boiled  in  the  decodtion,  to  make  it  keep  the  longer, 
and  hinder  it  from  turning  four  fo  foon  as  it  others 
wife  would.  For  this  purpofe  fuch  plants  are  chofen 
as  have  an  agreeable  bitter  tafte ; and  the  preference 
is  generally  given  to  Hops. 

Befides  thefe  preparations,  relating  chiefly  to 
Malt-liquors,  there  are  many  other  things  to  be 
obferved  relating  to  Spirituous  Fermentation  in  ge- 
neral, and  to  all  matters  fufceptible  of  that  fer- 
mentation. For  example ; all  grains  and  fruits  de- 
figned  for  that  fermentation  mult  be  perfectly  ripe  ; 
for  otherways  they  will  not  ferment  without  dif- 
ficulty, and  will  produce  little  or  no  inflammable 
Spirit.  Such  matters  as  are  too  auftere,  too  acrid, 
or  aftringent,  are  for  the  fame  reafon  unfit  for  Spi- 
rituous Fermentation;  as  well  as  thofe  which  abound 
too  much  in  Oil. 

In  order  to  make  the  fermentation  fucceed  per- 
fedlly,  lb  as  to  produce  the  belt  Wine  that  the  fer- 
mented liquor  is  capable  of  affording,  it  is  neceffary 
to  let  it  ftand  quiet  without  ftirring  it,  left  the  cruft 
that  forms  on  its  lurface  fhould.  be  broken  to  little 
fragments,  and  mix  with  the  liquor.  This  cruft  is  a 
kind  of  cover,  which  hinders  the  fpirituous  parts 
from  exhaling  as  faft  as  they  are  formed.  The  free 
accefs  of  the  air  is  another  condition  neceffary  to 
fermentation : and  for  this  reafon  the  veffel  that 
contains  the  fermenting  liquor  muft  not  be  clofe 
flopped ; the  bung-hole  is  only  to  be  covered  with 
a linen  cloth,  to  hinder  dirt  and  infedts  from  falling 
into  it.  Nor  muft  the  bung-hole  be  too  large,  left 
too  much  of  the  fpirituous  parts  fliould  efcape  and 
be  loft. 

Laftly,  a juft  degree  of  warmth  is  one  of  the 
conditions  moft  neceffary  for  fermentation : tor  in 
very  cold  weather  there  is  no  fermentation  at  all; 
and  too  much  heat  precipitates  it  in  fuch  a manner 
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that  the  whole  liquor  becomes  turbid,  and  many  fer- 
menting and  fermented  particles  are  diffipated. 

If,  notwithftanding  the  exadteft  obfervance  of 
every  particular  requifite  to  excite  a fuccefsful  fer- 
mentation, the  liquor  cannot,  without  difficulty,  be 
brought  to  effervefce,  which  Icarce  ever  happens  but 
to  Malt-liquor,  it  may  be  accelerated  by  mixing 
therewith  fome  matter  that  is  very  fufceptible  of  fer- 
mentation, or  adtually  fermenting.  Such  matters  are 
called  Ferments.  The  cruft,  or  Yeft>  that  forms  on  the 
furface  of  fermenting  liquors  is  a moft  efficacious 
ferment,  and  on  that  accpunt  very  much  ufed. 

It  fometimes  happens  that  there  is  occafion  to 
check  the  fermentation  excited  in  the  liquor,  before 
it  ceafes  of  itfelf.  To  effedt  this,  fuch  means  muft  be 
ufed  as  arediredlly  oppofite  to  thofe  mentioned  above 
for  promoting  fermentation.  The  end  is  obtained 
by  mixing  with  the  liquor  a quantity  of  Alkali, 
fufficient  to  abforb  the  Acid  contained  therein  : but 
this  method  is  feldom  made  ufe  of,  becaufe  it  fpoils 
the  liquor ; which  after  being  thus  treated,  is  inca- 
pable of  any  fpirituous  fermentation,  but  on  the  con- 
trary will  certainly  putrefy. 

Spirituous  fermentation  may  alfo  be  flopped  by 
mixing  with  the  liquor  a great  quantity  of  fome  mi- 
neral Acid.  But  this  likewife  alters  its  nature ; be- 
caufe thefe  Acids,  being  fixed,  always  remain  cog- 
founded  therewith,  and  never  feparate  from  it. 

The  beft  method  yet  found  out  for  checking  this 
fermentation,  without  injury  to  the  fermenting  li- 
quor, is  to  impregnate  it  with  the  fumes  of  burning 
fulphur.  Thefe  fumes  are  known  to  be  acid,  and  it 
is  that  quality  in  them  which  fufpends  the  fermenta- 
tion. But  at  the  fame  time  this  Acid  is  extremely 
volatile  : fo  that  it  feparates  fpontaneoufiy  from  the 
liquor,  after  fome  time,  and  leaves  it  in  a condition 
to  continue  its  fermentation. 

Von.  II. 
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For  this  reafon  when  a Wine  is  defired  that  Shall 
be  but  half  fermented,  and  Shall  partly  retain  the  ' 
fweet  tafte  it  had  in  the  (late  of  Muft,  (the  proper 
name  for  the  unfermented  juice  of  the  grape)  it  is 
put  into  calks  in  which  Sulphur  hath  been  pre- 
viously burnt,  and  the  vapours  thereof  confined  by 
flopping  the  bung-hole.  Thefe  are  called  Matched 
Wines.  If  the  fame  operation  be  performed  on 
Muft,  its  fermentation  will  be  abfolutely  prevented : 
it  will  retain  all  its  faccharine  tafte,  and  is  then 
called  Stum.  As  the  Sulphureous  Acid  evaporates 
fpontaneoufly,  in  no  long  fpace,  it  is  neceffary  to 
fumigate  matched  wines  or  ftums  from  time  to  time, 
when  they  are  intended  to  be  kept  long  without 
fermenting. 


PROCESS  II. 


To  draw  an  Ardent  Spirit  from  Suhftances  that  have 
undergone  the  Spirituous  Fermentation.  The  analyjis- 
of  Wine. 

FI  LL  a large  copper  cucurbite  half  full  of 
Wine.  Fit  on  its  head  and  refrigeratory.  Lute 
on  a receiver  with  wet  bladder,  and  diftill  with 
a o-entle  fire  ; yet  fo  that  the  drops  which  fall  from 
the  nofe  of  the  Alembic  may  fucceed  one  another 
pretty  quick,  and  form  a fort  of  fmall  continued 
firearm  Go  on  thus  till  you  perceive  that  the 
liquo’*  which  comes  over  ceafes  to  be  inflammable  ; 
and  then  deftft.  You  will  find  in  the  receiver  a 
clear  liquor, fomewhat  inclining  to  an  amber-colour, 
of  a pleafant  quick  fmeli,  and  which  being  thrown 
into  the  fire  inftantly  flames.  The  quantity  thereof 
will  be  nearly  a fourth  part  of  the  Wine  you  put 
into  the  alembic;  and  this  is  what  is  called  Brandy 
that  is,  the  Ardent  Spirit  of  Wine  loaded  with  much 
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In  order  to  redlify  it,  and  reduce  it  to  Spirit  of 
Wine,  put  it  into  a long-necked  matrafs,  capable 
of  holding  double  the  quantity.  Fit  a head  to  the 
matrafs,  and  lute  on  a receiver  : place  your  matrafs 
over  a pot  half-full  of  water ; fet  this  pot  over  a 
moderate  fire;  and  with  this  vapour-bath  diftill 
your  Spirit,  which  will  rife  pure.  Continue  this  de- 
gree of  heat  till  nothing  more  will  come  over.  You 
will  find  in  the  receiver  a very  clear  colourlefs  Spirit 
of  Wine,  of  a quick  but  agreeable  fmell,  which  will 
catch  fire  at  once  by  the  bare  contact  of  any  flaming 
fubftance. 


O B S E R VAT  IONS. 

It  hatlrbeen  fhewn  that  Honey,  and  the  vegetable 
juices  analogous  to  it,  fuch  as  Muff,  and  the  juices 
of  all  faccharine  fruits  and  plants,  yield  by  diftilla- 
tion  no  other  principles  than  phlegm,  an  Acid,  and 
a fmall  quantity  of  Oil.  The  analyfis  of  Wine,  and. 
of  all  fubftances  that  have  undergone  the  fpirituous 
fermentation,  fhews  us  that  this  fermentation  pro- 
duces, and  in  fome  fenfe  creates,  in  thofe  mixts,  a 
principle  that  did  not  exift  in  them  before ; I mean 
the  Ardent  Spirit,  which  is  an  inflammable  liquor' 
that  is  milcible  with  water.  This  liquor  refults  from 
a clofer  combination  of  the  Acid  and  the  Oil,  which 
are  attenuated  and  united  together  by  fermentation. 
To  this  Oil,  which  is  one  of  its  constituent  parts,  its 
inflammability  is  owing  ; and  the  Acid  imparts  to 
this  Oil  the  property  of  mixing  with  water,  more 
perfectly  and  more  intimately  than  when  it  makes  a 
part  of  any  other  compound.  Nay,  there  is,  in  the 
very  compofition  of  an  Ardent  Spirit,  a certain 
quantity  of  water  which  is  neceflary  to  it,  which  is 
one  of  its  eflential  parts,  and  without  which  it  would 
not  have  the  properties  that  charadlerile  it.  We  fhall 
prelently  have  occafion  to  fee>  that,  when  Spirit  of 
Wine  is  dephlegmated  to  a certain  pitch,  we  cannot 

0^2  deprive 
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deprive  it  of  any  more  of  its  aqueous  parts,  without 
decompofmg  a quantity  of  the  Spirit,  proportioned 
to  the  quantity  of  water  drawn  from  it. 

Ardent  Spirits  are  more  volatile  than  any  of  the 
principles  of  the  mixt  from  which  they  are  produced, 
and  confequently  more  volatile  than  the  phlegm, 
the  Acid,  or  the  Oil  thereof,  though  they  wholly 
confift  of  thefe.  This  cannot  be  attributed  to  any 
thing  but  a peculiar  difpofition  of  thefe  principles, 
which  are  attenuated  in  a lingular  manner  by  the  fer- 
menting, motion,  and  thereby  rendered  more  fufcep- 
tible  of  expanlion  and  rarefaction. 

The  great  volatility  of  the  Ardent  Spirit  procures 
us  an  eafy  method  of  feparating  it  from  the  other 
principles  of  Wine,  and  of  dephlegmating  it.  For 
this  purpofe  it  need  only  be  diftilled  with  fuch  a 
gentle  heat  as  is  juft  capable  of  raifing  the  Spirit,  but 
too  weak  to  produce  the  fame  effeCt  on  the  other 
matters  from  which  you  defire  to  free  it.  For  this 
reafon  the  more  llowly,  and  with  the  lefs  heat,  you 
diftill  your  Wine,  the  ftronger  and  more  fpirituous 
will  your  Brandy  be.  The  fame  is  to  be  faid  of  the 
fecond  diftillation,  by  which  Brandy  is  changed  into 
Spirit  of  Wine  j or,  in  other  words,  dephlegmated. 
The  Spirit  of  Wine  thus  drawn  from  it  will  be  fo 
much  the  better,  the  more  exadtly  you  obferve  the 
conditions  here  propofed. 

If  Spirit  of  Wine  be  treated  in  the  fame  manner 
as  Brandy,  that  is,  if  it  be  rectified  by  diftillation 
with  the  fame  precautions,  it  will  be  thereby  de- 
phlegmated as  much  as  polfible ; and  then  it  is  called 
Alkohol.  By  this  rectification  it  is  not  only  freed 
from  its  redundant  phlegm,  but  alfo  from  fome  par- 
ticles of  Acid,  and.  of  Oil,  which,  though  much  lefs 
volatile  than  itfelf,  yet  afcend  with  it  in  the  firft 
diftillation  : nor  is  it  poflible  wholly  to  avoid  this 
inconvenience. 


Mr. 
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Mr.  Boerhaave  propofes  to  dephlegmate  Spirit  of 
Wine  more  ealily,  and  more  accurately,  by  dial- 
ling it  from  decrepitated  Sea-falt  mixt,  while  very 
hot,  with  the  Spirit.  This  mull  certainly  be  a very 
good  method  ; becaufe  decrepitated  Sea-falt  power- 
fully attra&s  moifture,  and  confequently  is  very  apt 
to  imbibe  and  retain  that  which  is  in  the  Ardent 
Spirit : and  Spirit  of  Wine  doth  not  diffolve  Sea- 
falt;  fo  that  there  is  no  reafon  to  fear  its  being  in  the 
leaf  contaminated  therewith. 

All  fermented  liquors  do  not  yield  near  an  equal 
quantity  of  Ardent  Spirit ; becaufe  they  do  not  all, 
before  fermentation,  equally  contain  the  principles 
neceffary  to  produce  an  Ardent  Spirit,  in  the  moft 
advantageous  proportion  or  difpofition. 

There  are  feveral  ways  of  proving  whether  or  no 
Spirit  of  Wine  be  as  highly  rectified  as  it  poflibly 
can  be,  that  is,  whether  or  no  it  contain  any  more 
phlegm  than  is  precifely  neceffary  to  conftitute  it 
Spirit  of  Wine ; and  many  Chy miffs  have  judged 
that  worthy  of  the  title  which  burns  away  entirely, 
without  leaving  behind  it  the  leaft  token  of  humi- 
dity ; or  that  which,  being  burnt  on  gun-powder, 
fires  it  at  laft. 

But  Mr.  Boerhaave  juftly  obferves  that  neither  of 
thefe  is  a fufficient  proof ; becaufe,  though  there 
fhould  be  a fmall  quantity  of  unneceffary  phlegm 
in  Spirit  of  Wine,  yet  it  may  very  well  be  evapo- 
rated and  diffipated  by  the  deflagration  in  either 
way.  He  therefore  propofes  another  proof,  which 
js  much  more  to  be  depended  on  ; that  is,  by  mix- 
ing and  fhaking  with  the  Spirit  of  Wine  a fmall 
quantity  of  a very  dry  pulverized  Alkali.  If  this 
Salt,  when  thus  agitated,  and  even  warmed,  with 
Spirit  of  Wine,  continue  as  dry  as  it  was  at 
firft,  it  is  a fign  that  the  Spirit  is  perfectly  de~ 
phlegmated. 

QJ ' ' Mu 
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Mr.  Boerhaave  tried  in  this  manner  fome  Spirit 
of  Wine  that  had  fired  gun-powder,  and  found  it  to 
contain  fo  much  phlegm  that  it  moiftened  his  Salt 
very  perceptibly  : nay,  one  lingle  drop  of  water  be- 
ing mixed  with  a confiderable  quantity  of  Spirit  of 
Wine,  which  before  left  the  Alkali  perfe£tly  dry, 
difcovered  itfelfin  this  way  by  the  moifture  it  com-* 
municated  to  the  very  fame  Salt, 

Spirit  of  Wine  may  alfo  be  contaminated  with 
fome  heterogeneous  fubftances ; fuch  as  acid,  alka- 
line, or  oily  matters,  Thefe  are  to  be  difcovered  by 
very  eafy  experiments  proper  to  each  : for  an  acid 
or  alkalious  Spirit  of  Wine  being  mixed  with  Syrup 
of  violets  will  give  it  a red  or  a green  colour,  ac- 
cording to  the  nature  of  the  faline  matter  contained 
in  it;  and,  if  it  be  combined  with  an  Oil,  that  will 
fhew  itfelf  by  the  white  milky  colour  which  a drop, 
of  it  will  give  to  water. 

Befides  the  Ardent  Spirit,  Wine  contains  an  Acid 
united  with  a portion  of  earth  and  of  Oil,  which 
give  the  Acid  a concrete  form.  This  fubftance  ge- 
nerally feparates  fpontaneoufly  from  the  Wine,  and 
adheres,  in  the  form  of  a flrong  cruft,  to  the  fides  of 
the  cafk.  It  is  called  Tartar,  and  is,  properly  fpeak- 
ing,  the  Effential  Salt  of  Wine.  We  (hall  exhibit 
the  analyfis  of  Tartar,  and  treat  of  it  more  at 
length,  in  a Chapter  apart. 

Wine-lees  confift  of  the  groffeft  parts  of  the  fer- 
menti  d liquor  ; which  being  incapable  of  remain- 
ing diffolved,  fink  to  the  bottom,  and  form  a fedi- 
ment,  which  contains  alfo  fome  Tartar  and  a little 
Ardent  Spirit. 

The  refidue  left  in  the  cucurbite,  after  the  Spirit- 
is  drawn  off,  is  a fort  of  Extract  of  Wine.  This  li-r 
quor  hath  an  exceeding  rough,  or  rather  acid  tafte. 
When  diftilled  it  yields  an  acid  phlegm,  which 
comes  more  and  more  acid  as  the  diftillation  ad- 
Yances?  ancl  a fetid  empyreumatic  Oil.  From  the 
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cap  it  mortuum , when  burnt,  a confiderable  quantity 
of  a Fixed  Alkali  may  be  extrafted. 

From  all  this  it  follows  that  Wine  confrfts  of 
an  Ardent  Spirit,  and  a '1  arcarous  Acid,  diftufed 
through  a great  quantity  of  water,  together  with 
fome  oily  and  earthy  parts. 

Malt-liquor  contains  much  lefs  Tartar  than  Wine; 
but,  inftead  thereof,  it  is  impregnated  with  a n?u- 
cilaginous  matter,  which  becomes  very  perceptible 
when  any  body  is  fmeared  with  it  and  dried;  for 
then  it  makes  a kind  of  varnifh.  This  mucilaginous 
matter,  which  is  not  fufficiently  attenuated,  efpe- 
cially  when  the  malt-liquor  is  new,  makes  it  very 
apt  to  fwell  up  and  rife  over  the  helm  with  rapidity, 
in  the  diftillation  of  an  Ardent  Spirit  from  it : for 
which  reafon  it  is  neceffary  to  proceed  more  cau- 
tioufly,  and  more  (lowly,  in  diftiiling  a Spirit  from  ' 
this  liquor  than  from  Wine, 


PROCESS  III. 


5T 0 dephlegmat $ Spirit  of  Wine  by  the  Means  of  Fixed 
Alkalis . Spirit  of  Wine  analyzed. 

v 

INTO  a glafs  cucurbite  pour  the  Spirit  of  Wine 
you  intend  to  dephlegmate,  and  add  to  it  about 
a third  part  of  its  weight  of  Fixed  Alkali,  newly 
calcined,  perfe&ly  dry,  heated,  and  pulverized. 
Shake  the  veffel,  that  the  two  matters  may  be  mixed 
and  blended  together.  The  Salt  will  gradually  grow 
moift,  and,  if  the  Spirit  of  Wine  be  very  aqueous, 
melt  into  a liquor,  that  will  always  lie  at  the  bot- 
tom of  the  veffel,  without  uniting  with  the  Spirit  of 
Wine,  which  will  fwim  at  top, 

When  you  perceive  that  the  Alkali  attracts  no 
new  moifture,  and  that  no  more  of  it  melts,  decant 
your  Spirit  of  Wine  from  the  liquor  beneath  it,  and 

Q3  add 
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add  to  your  Spirit  frefh  Salt  thoroughly  dried  as 
before.  This  Salt  alfo  will  imbibe  a little  moifture; 
but  it  will  not  grow  liquid,  beeaufe  the  Alkali, 
with  which  it  was  mixed  before,  hath  left  too  little 
phlegm  to  melt  this.  Decant  it  from  this  Salt  as  at 
firft,  and  continue  to  mix  and  fhake  it  in  the  fame 
manner  with  frefli  Salt,  till  you  obferve  that  the  Salt 
remains  as  dry  after  as  it  was  before  mixing  it  with 
the  Spirit  of  Wine.  Then  diftill  your  Spirit  in  a 
fmall  alembic  with  a gentle  heat,  and  you  will  have 
it  as  much  dephlegmated  as  it  can  be. 

OBSER  VAT  IONS. 

Next  to  the  Mineral  Acids,  Fixed  Alkalis  per- 
fectly calcined  are  the  fubftances  which  have  the 
greateft  affinity  with  water,  and  therefore  it  is  no 
wonder  they  are  fo  very  fit  to  dephlegmate  Spirit  of 
Wine,  and  to  free  it  from  all  its  redundant  hu- 
midity. Indeed  Spirit  of  Wine  cannot  be  perfectly 
dephlegmated  without  their  affiftance : for  when 
distillation  alone  is  made  ufe  of  for  that  purpofe,  it 
is  impoffible  to  prevent  fome  phlegm  from  rifing 
with  the  Spirit  of  Wine,  whatever  precautions  we 
take  to  avoid  it.  Hence  it  comes  to  pafs  that 
Spirit  of  Wine,  though  ever  fo  highly  rectified  by 
diftillation,  always  imparts  a little  moifture  to  an 
Alkali,  when  mixed  with  it  in  order  to  prove  its 
goodnefs. 

But,  while  the  Alkali  attracts  the  fuper- abundant- 
phlegm  of  the  Spirit  of  Wine,  it  produces  in  that 
liquor,  and  undergoes  itfelf,  remarkable  changes. 

Spirit  of  Wine,  when  fo  highly  dephlegmated  by 
an  Alkali  that,  being  kept  in  digeftion  therewith,  it 
leaves  the  Salt  perfectly  dry,  hath  a red  colour,  an 
odour  lomewhat  different  from  that  which  is  pecu- 
liar to  it  when  perfectly  pure,  a talte  in  which  that  of 
the  Fixed  Alkali  may  be  diftinguifhed  5 and  it  makes 
a flight  effervefcence  with  Acids  : which  manifeftly 

proves 
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proves  that  it  is  united  with  a portion  of  the  Alkali 
employed  to  redtify  it. 

Mr.  Boerhaave  thinks,  with  great  probability, 
that  this  portion  of  the  Alkali  unites  with  the  Spirit 
of  Wine,  much  in  the  fame  manner  as  with  Oils, 
viz.  that  it  forms  with  the  Spirit  a kind  of  liquid 
Soap.  He  obferves  that  this  alkalizated  Spirit  cleans 
the  fingers  ; and  that  things  wetted  with  it  do  not 
dry  fo  fpeedily  as  thofe  wetted  with  pure  Spirit  of 
Wine.  This  alkalizated  Spirit  is  alfo  called  TinElure 
of  Salt  of  "Tartar . 

In  making  this  Alkaline  Tindture,  great  care  is 
to  be  taken  that  the  Spirit  of  Wine  you  ufe  be  as 
highly  rectified  as  poflible  : for,  as  long  as  it  com-? 
municates  any  phlegm  to  the  Alkali,  it  doth  not 
acquire  from  the  Salt  mixed  with  it  either  the  red 
colour,  or  the  other  properties  which  fhew  it  to 
have  diffolved  part  thereof.  It  is  alfo  a rule  to  throw 
the  Alkali  exceeding  hot  into  the  Spirit  of  Wine, 
which  being  heated  before  hand  boils  on  the  addition 
of  the  hot  Salt.  In  order  to  render  the  Tindhire  ftill 
ftronger,  they  are  left  to  digeft  together  for  fome 
time;  after  which,  if  part  of  the  Spirit  of  Wine  be 
drawn  off  by  diftillation,  the  remainder  will  have  a 
redder  colour  and  a more  acrid  tafte. 

The  Spirit  drawn  off  by  diftillation  is  clear,  co- 
lourlefs,  and  doth  not  give  the  fame  tokens  of  an 
Alkaline  quality  as  the  Tindhire  ; and  for  that 
reafon,  as  the  defign  of  the  prefent  procefs  is  only 
to  dephlegmate  .and  redtify  Spirit  of  Wine  by 
means  of  a Fixed  Alkali,  we  have  diredted  it  to  be 
cliftilled  as  foon  as  all  its  phlegm  is  abforbed  by  the 
Salt. 

However,  Spirit  of  Wine  redtified  in  this  manner 
muft  not  be  confidered  as  abfolutely  pure ; for  a 
fmall  degree  of  an  Alkaline  quality  is  ftill  perceptible 
in  it : but  that  doth  not  hinder  its  being  employed 
wjth  fuccefs  in  leyeral  Chymical  operations,  where 
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the  property  chiefly  required  in  Spirit  of  Wine  !s 
that  it  be  perfectly  dephlegmated. 

In  order  to  free  Spirit  of  Wine  from  the  fmall 
portion  of  Alkali  remaining  in  it  after  diftillation, 
Mr.  Boerhaave  propofes  to  mix  with  it  a few  drops 
of  the  Vitriolic  Acid,  before  the  laft  diftillation. 
But  there  is  great  reafon  to  apprehend  an  oppofite 
inconvenience  from  this  practice : that  is,  inftead 
of  an  Alkaline  character,  we  may  give  the  Spirit 
an  Acid  taint.  Indeed  this  cannot  be  avoided,  but 
by  mixing  with  the  Spirit  of  Wine  exactly  as  much 
Acid  as  fuffices  to  faturate  the  Alkali  contained 
in  it,  and  no  more ; which  is  a point  very  difficult 
to  hit. 

Van  Helmont  tells  us  that  having  diftilled  Spirit 
of  Wine  from  Salt  of  Tartar  perfedtiy  calcined,  half 
of  it  came  over  pure  water ; and  Mr.  Boerhaave,  to 
whom  this  appeared  very  furprifing,  refolved  to  re- 
peat Van  Helmont’s  experiment,  in  order  to  fatisfy 
himfelf  of  the  truth,  and  fee  with  his  own  eyes  what 
would  be  the  refult.  With  this  view  he  made  a 
tindture  of  Salt  of  Tartar  in  the  manner  above  de- 
fcribed,  as  ftrong  and  as  fully  impregnated  as  he 
poflibly  could.  He  fet  it  in  digeftion  with  the  Al- 
kali for  feveral  months,  and  afterwards  let  it  (land 
four  years  without  touching  it.  He  then  poured  the 
whole  into  a cucurbite,  and  drew  off  the  Spirit  of 
Wine  from  the  Salt  by  diftillation.  The  Spirit 
of  Winej  which  was  before  very  red,  became  clear 
on  being  diftilled,  having  left  its  colour  in  the  Salt 
which  remained  in  the  bottom  of  the  cucurbite. 
This  Spirit  he  returned  upon  the  Salt,  and  diftilledi 
as  before.  He  obferved,  that,  in  this  lecond  diftil- 
lation, the  Spirit  of  Wine  rofe  with  a little  more 
difficulty,  and  that  the  remaining  Salt  was  of  a 
more  faturated  colour,  and  become  of  a dark  red. 
In  this  manner  he  cohobated  and  diftilled  his  Spirit 
twenty  times*  with  the  fame  Salt,  He  then  found 
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that  the  Spirit  of  Wine  had  acquired  a cauftic, 
fiery  tafte,  and  that  the  faline  mafs  in  the  bottom 
of  the  cucurbite  was  grown  black.  This  faline  re- 
fidue  he  diftrlled  with  a ftronger  fire,  and  obtained 
from  it  a liquor,  which  was  water,  and  not  Spirit  of 
Wine. 

Though  Mr.  Boerhaave  feems,  by  this  tedious 
labour,  to  have  made  Van  Helmont’s  experiment 
fucceed,  at  leaft  in  part,  yet  that  famous  and  accu- 
rate Philofopher  did  not  flatter  himfelf  with  the  no- 
tion of  having  folved  the  problem.  He  firft  obferves 
that  he  was  far  from  getting  the  quantity  of  water 
which  Van  Helmont  fays  he  obtained,  viz.  half  the 
weight  of  the  Spirit  of  W ine.  Secondly,  he  could 
fcarce  think  that  the  quantity  he  did  obtain  a&ually 
came  from  the  Spirit  of  Wine.  The  thing  appeared 
to  him  fo  Angular,  and  fo  hard  to  be  accounted  for, 
that  he  inclined  to  believe  the  water  was  quite  ex- 
traneous both  to  his  Spirit  of  Wine  and  to  his  Salt, 
and  that  it  came  from  the  air,  which  could  not  but 
be  admitted  in  the  frequent  cohob&tions  of  the  Spirit 
of  Wine  v/ith  the  Alkali. 

When  Mr.  Boerhaave  undertook  this  long  la^ 
borious  courfe  of  operations,  he  had  it  alfo  in  his 
view  to  try  whether  he  could  not,  by  the  fame 
means,  folve  another  problem  famed  among  the 
Chymifts,  namely  the  Volatilization  of  the  Salt  of 
Tartar.  He  acquaints  us  that  in  this  alfo  he  failed  ; 
which  may  eafily  be  believed : but,  in  my  opinion, 
he  was  more  fuccefsful,  with  regard  to  the  firfb  point, 
than  he  himfelf  imagined ; for  I think  the  water 
he  obtained  came  immediately  from  the  Spirit  of 
Wine.  We  fhall  eafily  be  convinced  of  this,  if  we 
carefully  confider  all  the  circumftances  attending 
his  experiments. 

It  hath  been  fliewn  that  Spirit  of  Wine  confifls 
of  an  Oil,  of  an  Acid,  and  of  water,  with  which  the 
Oil  is  intimately  mixed  by  means  of  the  Acid  3 that 
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Spirit  of  Wine,  which  is  not  perfectly  dephlegmated, 
may  be  deprived  of  a pretty  confiderable  quantity 
of  water,  which  is  fuperfluous  and  unneceffary  to  its 
compofition  ; and  that  it  fuffers  no  change  thereby, 
except  that  it  becomes  lighter,  ftronger,  more  in-, 
flammable,  in  fhort,  more  Spirit  of  Wine : but  that, 
when  it  is  once  freed  of  this  fuper- abundant  phlegm, 
it  would  be  in  vain  to  attempt  feparating  a greater 
quantity  of  water  from  it.  All  the  water  then  left 
in  it  is  efiential  to  its  compofition,  and  necefiary  to 
give  it  its  properties ; for  without  that,  it  would  not 
be  Spirit  of  Wine,  but  only  an  Oil  loaded  with  an 
Acid. 

This  being  laid  down,  the  water  which  cannot  be 
feparated  from  Spirit  of  Wine  while  it  continues 
Spirit  of  Wine,  muft  become  fenfible  when  it  isde- 
compofed.  And  this  adlually  comes  to  pafs  : for  if 
you  rob  Spirit  of  Wine  of  one  of  its  principles,  its 
Oil,  for  inftance,  and  for  that  purpofe  burn  it  under 
a glafs  bell,  as  you  do  Sulphur,  you  will  by  this 
means  collect  a great  quantity  of  water,  even  though, 
you  make  ufe  of  the  mofc  highly  redtified  Spirit  of 
Wine  ; which  proves  that  this  water  was  one  of  the 
efiential  parts  that  conftituted  the  Spirit. 

If,  inftead  of  depriving-  this  m.ixt  of  its  oily 
principle,  you  feparate  from  it  one  of  its  other  prin- 
ciples, fuch  as  its  Acid,  it  is  plain  that  it  will  in 
like  manner  be  decompofed,  and  that  then  the  Oil 
and  the  water,  which  were  combined  together  only 
by  means  of  that  Acid,  will  feparate  from  one 
another,  and  appear  each  in  its  natural  form.  Now 
this  is  exadlly  the  cafe  in  Van  Helmont’s  experi- 
ment, as  repeated  by  Boerhaave.  The  Fixed  Alkali, 
on  which  the  Spirit  of  Wine  is  cohobated,  hath  a 
greater  affinity  with  the  Acid  of  this  mixt  than  with, 
its  phlegm  or  its  Oil.  It  therefore  ignites  with  part 
of  that  Acid ; by  which  means  a proportional  quan- 
tity of  its  Qil  and  water  muft  needs  feparate  from 

' each 
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each  other,  and  of  tourfe  a portion  of  the  Spirit  of 
Wine  will  b»  decompofed.  Accordingly  Boerhaave 
obferved,  that,  in  dephlegmating  Spirit  of  Wine  by 
a Fixed  Alkali,  a portion  of  Oil  is  always  feparated 
from  it,  and  that  the  Alkali  employed  in  this  ope- 
ration is  impregnated  with  an  Acid,  fo  that,  when  it 
hath  been  feveral  times  uled  for  this  purpofe,  it  is 
almoft  changed  into  a Neutral  Salt,  and  hath  ac- 
quired the  properties  of  the  Foliated  Salt  of  Tartar. 
That  on  which  Spirit  of  Wine  hath  been  cohobated 
a great  number  of  times  muft  confequently  be  im- 
pregnated with  a great  quantity  of  Acid ; and,  as  the 
Acid  carries  with  it  a great  deal  of  water,  it  is  not 
furprifing  that  when  the  Alkali,  thus  impregnated 
with  Acid  and  phlegm,  is  expofed  to  a llrong  fire, 
the  phlegm  fhould  be  feparated  from  it  ; feeing  the 
union  between  them  is  but  weak. 

Thus  it  appears  that  the  water  obtained  by  Mr. 
Boerhaave,  in  his  experiment,  came  immediately 
from  the  Spirit  of  Wine,  agreeably  to  Van  Hel- 
mont’s  notion  j whofe  rnoft  intelligent  followers 
have  clearly  explained  his  fentiments  on  this  fubjedt, 
relling  us,  as  their  author’s  pofitive  affertion,  that, 
cc  in  his  experiment,  the  purefl  Spirit  of  Winede- 
<c  pofites  one  of  its  principles  in  the  Salt  of  Tartar ; 
<f  that  another  of  them  is  turned  into  water ; and  fo 
<c  feparated  from  that  Spirit,  and  from  the  principle 
<c  attracted  by  the  Salt  of  Tartar;  that  confequently 
<c  Spirit  of  Wine  certainly  confifts  of  thefe  two 
cc  principles,  which  may  be  feparated  from  each 
tc  other ; and  that  the  principle  which  unites  with 
“ the  Alkali  of  the  Tartar  changes  that  Salt  into,  a 
cc  medicament,  or  Balfam,  of  admirable  virtue  in 

curing  wounds,  known  by  the  title  of  the  Samech 
“ of  Paracelfus 

It  may  here  be  afked  why  Boerhaave  obtained  but 
a fmall  quantity  of  water  in  his  experiment,  feeing 
Van  Flelmont  pretends  that  it  ought  to  be  equal  to 

half 
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half  the  weight  of  the  Spirit  of  Wine.  The  mofl 
natural  anfwer  to  this  queftion  is,  that,  as  Van  Bel- 
mont did  not  publilh  all  the  circumftances  of  his 
experiment,  there  is  reafon  to  think  Boerhaave  did 
not  go  about  it  in  the  feme  manner  as  Van  Hel- 
mont  did. 

In  my  opinion  he  would  have  fucceeded  perfectly, 
and  have  obtained  from  his  Spirit  of  Wine  the  whole 
quantity  of  water  he  defired,  if,  inftead  of  coho- 
bating  it  always  on  the  fame  Alkali,  he  had  taken 
frefh  Alkali  every  time  ; had  drawn  a tinfture  from 
it ; had  diftilled  his  Spirit  of  Wine  from  this  Salt 
and,  after  collefting  all  the  parcels  of  Alkali  re- 
maining after  thofe  diftillations,  he  had  expofed  them 
to  a ftrong  fire,  in  order  to  feparate  all  the  moifture 
contained  in  them.  Perhaps  alfo  fuch  a great  num- 
ber of  cohobations  and  diftillations  would  not  have 
been  neceffary  to  decompofe  the  Spirit  of  Wine 
totally  by  this  method ; efpecially  if  he  had  em- 
ployed a greater  quantity  of  Alkali  in  each  operation. 
For  it  is  evident  that  a Fixed  Alkali,  by  being  im- 
pregnated with  a certain  quantity  of  the  Acid  and 
water  of  the  Spirit  of  Wine,  lofes  thereby  a great 
deal  of  its  ftrength  and  activity,  and  at  laft  becomes 
incapable  of  abforbing  any  more  ; fo  that,  when  it 
is  entirely  faturated,  it- is  no  more  able  to  aft  upon 
Spirit  of  Wine,  fo  as  to  decompofe  it,  than  fo  much 
Vitriolated  Tartar,  or  common  Sand.  Hence  you 
fee  that  there  are  ftill  many  beautiful  experiments  to 
be  made  on  this  hub] eft,  and  that  we  may  hope  by 
a regular  courfe  of  them  to  obtain  a perfeft  folution 
of  Van  Belmont’s  problem. 

In  the  following  proceffes  wefhall  treat  of  another 
method  of  decompofing  Spirit  of  Wine,  which  con- 
fifes  in  depriving  it  of  its  effential  water,  or  aque- 
ous-principle, by  the  means  of  highly  concentrated 
Acids. 

CHAP. 
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CHAP.  II. 

Spirit  cf  Wine  combined  with  different 

Substances. 


PROCESS  I. 

To  combine  Spirit  of  Wine  with  the  Vitriolic  Acid, 
This  combination  decompounded . RabeVs  Water . 
ALther.  Sweet  Oil  of  Vitriol . Hoffman's  Anodyne 
Mineral  Liquor, 

IN T O an  Englifh  glafs  retort  put  two  pounds 
of  Spirit  of  Wine  perfectly  dephlegmated,  and 
pour  on  it  at  once  two  pounds  of  highly  concen- 
trated Oil  of  Vitriol : fhake  the  retort  gently  feveral 
times,  in  order  to  mix  the  two  liquors.  This  will 
produce  an  ebullition,  and  confiderable  heat ; va- 
pours will  afcend,  with  a pretty  loud  hiding  noife, 
which  will  diffufe  a very  aromatic  fmell,  and  the 
mixture  will  be  of  a deeper  or  lighter  red  colour, 
according  as  the  Spirit  of  Wine  was  more  or  lefs 
oily.  Set  the  retort  on  a fand-bath,  made  nearly  as 
hot  as  the  liquor  ■,  lute  on  a tubulated  ballon,  and 
diftill  the  mixture  with  a fire  ftrong  enough  to  keep 
the  liquor  always  boiling  : a very  aromatic  Spirit  of 
Wine  will  firft  come  over  into  the  ballon,  after  which 
the  iEther  will  rife.  When  about  five  or  fix  ounces 
of  it  are  come  off,  you  will  fee  in  the  upper  con- 
cavity of  the  retort  a vafl  number  of  little  points  in 
a veined  form,  which  will  appear  fixed,  and  which 
are  neverthelefs,  fo  many  little  drops  of  iEther, 
rolling  over  one  another,  and  trickling  down  into  the 

re- 
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receiver.  Thefe  little  points  continue  to  appear  and 
iticceed  each  other  to  the  end  of  the  operation.  Keep 
up  the  fame  degree  of  fire,  till  upon  opening  the 
little  hole  in  the  ballon  you  perceive  that  the  va- 
pours, which  inftantly  fill  the  receiver,  have  the  fuf- 
focatirig  fmell  of  Volatile  Spirit  of  Sulphur*; 

Then  unlute  the  ballon,  pour  the  liquor  it  con- 
tains into  a cryftal  bottle,  and  Hop  it  clofe : there 
will  be  about  eighteen  ounces  of  if.  Lute  on  your 
receiver  again,  and  continue  the  diftillation  with  a 
greater  degree  of  fire.  There  will  come  over  an 
aqueous,  acid  liquor,  fmelling  ftrong  of  a fulphu- 
reous  fpirit,  which  is  not  inflammable.  It  will  be 
accompanied  with  undulating  vapours;  which  being 
condenfed  will  form  an  Oil,  moft  commonly  yellow, 
one  part  of  which  will  float  on  the  furface  of  the  li- 
-quor,  and  another  will  fink  to  the  bottom. 

Towards  the  end  of  the  diftillation  of  this  acid 
liquor,  and  of  the  yellow  Oil  of  which  it  is  the 
vehicle,  that  part  of  the  mixture,  which  is  left  in 
the  retort  and  grown  black,  will  begin  to  rife  in 
froth.  Then  fupprefs  your  fire  at  once;  flop  the 
diftillation,  and  change  your  receiver  once  more. 
When  the  veffels  are  grown  pretty  cool,  finifh  your 
diftillation  with  a lamp-heat,  kept  up.  for  twelve  or 
fifteen  days,  which  in  all  that  time  will  raife  but  a 
very  little  fulphureous  fpirit.  Then  break  your 

* Thefe  white  vapours  do  not  appear  when  the  veftels  arc 
perfe&Iy  clofe.  Mr.  Hellot,  to  whom  we  owe  the  remark, 
having  performed  this  operation  in  a cryftal  retort  procured 
from  London , the  neck  of  which  had  been  rubbed  with  emery 
in  the  mouth  of  its  receiver,  fo  that  thefe  two  veffels  fitted  each 
other  exactly,  faw  the  setherial  liquor  diftill  pretty  faft,  but 
without  white  vapours.  He  then  loefened  the  receiver,  by 
turning  it  a little  upon  the  neck  of  the  retort,  fo  that  the  ex-*- 
ternal  air  might  get  in  ; whereupon  the  white  vapours  ap- 
peared immediately.  When  the  receiver  was  clofe  fitted  on 
again,  the  vapours  di  appeared.  He  repeated  the  fame  thing 
five  times  from  half  hour  to  half  hour,  and  thefe  vapours  as 
often  appeared  and  difappeared. 


retort, 
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Retort,  in  which  you  will  find  a black,  folid  mafs, 
like  a Bitumen.  It  will  have  an  acid  tafte,  arifing 
from  a remainder  of  the  Acid  imperfectly  combined 
with  Oil. 

This  artificial  Bitumen  may  be  freed  from  its  re- 
dundant Acid,  by  wafhing  it  in  feveral  waters.  Then 
put  it  into  a glafs  retort,  and  diftill  it  with  a ftrong 
reverberated  fire.  You  will  obtain  a reddifh  Oil  that 
will  fwim  on  water,  much  like  the  Oil  obtained  by 
diftilling  the  natural  Bitumens.  This  Oil  alfo  will 
be  accompanied  with  an  aqueous  acid  liquor.  In  the 
retort  will  be  left  a charred  matter,  which,  being  put 
into  an  ignited  crucible  in  the  fire,  burns  for  fome 
time,  and,  when  well  calcined,  leaves  a white  earth. 

The  liquors  that  rile  firft  in  this  diftillation,  and 
which  we  direfted  to  bp  kept  by  themfelves,  are  a 
mixture  confifting  i.  of  a highly  dephlegmated 
Spirit  of  Wine,  of  a moft  fragrant  fmell ; a.  of 
/Ether,  which  the  Spirit  of  Wine  wherewith  it  is 
united  renders  mifcible  with  water ; r.  of  a por- 
tion of  Oil,  which  commonly  riles  with  the  Aether, 
towards  the  end  of  the  operation  ; 4.  and  fometimes 
of  a little  Sulphureous  Acid,  if  the  receiver  be  not 
changed  loon  enough. 

In  order  to  feparate  the  Aether  from  'thefe  other 
fubftances,  put  the  whole  into  an  Englifh  retort,  with 
a little  Oil  of  Tartar  -per  ddiquium  to  abforb  the  Sul- 
phureous Acid,  and  diftill  very  flowl'y  in  a fand-bath 
heated  by  a lamp,  till  near  half  the  liquor  be  come 
over.  Then  ceale  diftilling ; put  the  liquor  in  the 
receiver  into  a phial  with  fome  water,  and  fhake  it; 
you  will  fee  it  rife  with  rapidity  to  the  upper  part  of 
the  phial,  and  float  on  the  furface  of  the  water ; this 
is  the  /Ether. 

OBSERVATIONS. 

This  operation  is  only  a decompofition  of  Spirit 
of  Wine  by  means  of  Oil  of  Vitriol,  In  the  pre- 

Von,  II.  R ceding 
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ceding  procefs  we  faw  that  this  Spirit,  which  confifts 
of  three  effential  principles,  viz.  an  Oil,  an  Acid, 
and  Water,  cannot  be  deprived  of  one  of  them  with- 
out being  at  the  fame  time  decompofed;  the  two 
others  that  remain  having,  by  fuch  feparation,  loft 
the  bond  of  intimate  union  and  connexion  that 
was  between  them.  We  faw  alfo  that  Spirit  of  Wine, 
when  mixed  and  digefted  with  a very  cauftic  Fixed 
Alkali,  and  feveral  times  diftilled  from  it,  depofites 
its  Acid  in  that  Salt : and  hence  it  comes  that  the 
Oil  and  the  Water,  being  deprived  of  the  principle 
which  was  the  bond  of  their  union,  feparate  from 
each  other,  and  appear  in  their  natural  forms. 

In  the  prefent  experiment  the  Vitriolic  Acid  de- 
compofes  the  Spirit  of  Wine  in  a different  manner. 
W e know  that  this  Acid  adds  powerfully  on  Oils ; 
and  that,  when  it  is  highly  concentrated,  as  the  ope- 
ration requires  it  ftiould  be,  it  feizes  and  attracts 
with  lurprifing  force  the  moifture  of  all  bodies  that 
touch  it.  So  that,  when  it  is  mixed  with  Spirit  of 
Wine,  it  adds  at  the  fame  time  both  on  the  aqueous 
and  on  the  oily  principle  of  that  mixt.  The  rapidity 
and  activity  wherewith  it  rufhes  into  union  with 
theft  fubftances,  produce  the  heat,  the  ebullition, 
and  the  hilling  noife,  which  we  obferve  during  the 
firft  moments  after  their  mixture. 

The  red  colour,  which  the  two  liquors  confounded 
together  acquire  after  fome  time,  is  owing  to  the 
combination  of  the  acid  with  the  oily  part : for  it  is 
known  that  Oils  as  cclourlefs  as  Spirit  of  Wine,  fuch 
as  the  Effential  Oil  of  Turpentine,  become  of  a 
brownilh  red  when  diffolved  by  a concentrated  Acid : 
and  Kunckel  obferved,  that,  the  more  Oil  there  is 
in  Spirit  of  Wine  mixed  with  Oil  of  Vitriol,  the 
deeper  is  the  red  colour  it  acquires  on  being  fo 
mixed.  He  even  gives  this  experiment  as  the  cer- 
tain means  of  difcovering  whether  Spirit  ot  Wine 
be  more  or  lefts  oily ; and  he  adds,  that  Spirit  of 
c " Wine, 
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Wine,  which  hath 'loft  part  of  its  Oil  by  being 
re&ifted  with  Lime,  acquires  lefs  rednefs  than  any 
other  by  being  mixed  with  Oil  of  Vitriol-. 

When  the  mixture  hath  acquired  this  colour,  and 
before  it  undergoes  diftillation,  it  appears  like  a ho- 
mogeneous liquor.  There  is  as  yet  no  decompo- 
fition;  or  at  leaft  none  that  is  perceptible  5 and  the 
Vitriolic  Acid  is  united  at  the  fame  time  with  the 
Oil,  the  Acid,  and  the  Water  of  the  Spirit  of  Wine 5 
that  is,  with  the  whole  Spirit  of  Wine  in  fubftance. 
This  mixture,  when  made  with  three  parts  of  Spirit 
of  Wine  to  one  of  Oil  of  Vitriol,  is  an  aftringent  re-1 
medy  much  ufed  in  hemorrhages,  and  known  by  the 
name  of  Rabel's  TVater. 

The  a<ftual  decompofttion  of  the  Spirit  of  Wine  is 
effebted  by  the  diftillation.  The  firft  liquor,  or  the 
firft  portion  of  the  liquor  that  rifes  before  the  reft, 
hath  the  fmell  and  all  the  properties  of  Spirit  of 
Wine.  It  is  indeed  part  of  the  Spirit  of  Wine  em- 
ployed as  an  ingredient  in  the  mixture  ; but,  being 
abstracted  from  a highly  concentrated  Oil  of  Vitriol, 
which,  of  all  known  fubftances,  attracts  moifture 
with  the  greateft  power,  it  is  perfectly  freed  of  all  its 
unnecessary  phlegm,  and  retains  no  more  than  what 
is  a constituent  part  thereof,  as  one  of  its  principles, 
without  which  it  would  not  be  Spirit  of  Wine. 

The  liquor  that  fucceeds  this  firft  Spirit  of  Wine 
is  of  a different  nature.  It  may  be  confidered  as  anN 
/Ether  : for,  though  it  be  not  a pure  iEther,  it  con- 
tains the  whole  of  it : from  this  liquor  only  can  it 
be  obtained ; it  is  no  other  than  an  fEther  mixed 
with  fome  of  the  Spirit  of  Wine  that  comes  over 
firft,  and  a little  of  the  Acid  liquor  which  comes 
afterward.  Now  the  production  of  JEther  is  the 
effect  of  a beginning  decompofition  of  the  Spirit  of 
Wine:  it  is  Spirit  of  Wine  degenerated,  half- 
decompofed ; Spirit  of  Wine  too  highly  dephlegmat- 
cd  ; that  is.  Spirit  of  Wine  which  hath  loft  a part 
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of  its  efifential  phlegm,  of  that  phlegm  which  as  a 
necefiary  principle  made  it  Spirit  of  Wine:  it  is  a 
liquor  ftill  compofed  of  oily  parts  mixed  with  aque- 
ous parts,  and  on  that  account  mu  ft  retain  a refem- 
blance  of  Spirit  of  Wine  ; but  fuch  that  its  oily 
parts,  not  being  diffolved  and  diffufed  among  afuf- 
ficient  number  of  aqueous  particles,  are  brought 
nearer  to  each  other  than  they  fhould  be  to  confti- 
tute  perfect  Spirit  of  Wine ; on  which  account  it  is 
not  now  mifcible  with  water,  but  is  as  much  nearer 
to  the  nature  of  Oil,  as  it  is  removed  from  the  nature 
of  Spirit  of  Wine : it  is  a liquor,  in  fhort,  which, 
being  neither  Spirit  of  Wine  nor  pure  Oil,  yet  pof- 
feftes  fome  properties  in  common  with  both,  and  is 
confequently  to  be  ranked  in  the  middle  between 
them. 

This  explanation  of  the  nature  of  iEther,  which 
I imagine  was  never  before  given  by  any  other,  is 
the  fame  that  we  propofed  in  our  Elements  of  the 
Theory  of  Chymiftry,  which  may  be  confulted  on 
this  occafion. 

An  objehtion  againft  this  opinion  may,  perhaps, 
be  drawn  from  an  experiment  well  known  in  Chy.- 
miftry.  It  may  be  laid,  that,  if  iEther  were  nothing 
but  depraved  Spirit  of  Wine,  which  ceafes  to  be 
mifcible  with  wrater,  becaufe  the  lofs  it  hath  fuftained 
of  a portion  of  the  water  necefiary  to  its  conftitution 
hath  difordered  the  proportion  which  ought  to  fubfift 
between  its  aqueous  and  oily  parts,  from  which 
proportion  it  derives  that  property,  it  would  be  very 
eafy  to  change  Spirit  of  Wine  into  fEther  by  a me- 
thod quite. contrary  to  the  ufual  one;  viz.  by  mixing 
Spirit  of  Wine  with  a fufficient  quantity  of  fuper- 
fluous  Oil : for  it  feems  to  be  a matter  of  indif- 
ference whether  the  proportion,  between  the  aqueous 
and  the  oily  parts  of  Spirit  of  Vfine,  be  changed 
by  leffening  the  quantity  of  the  former,  as  in  the 
common  operation  for  iEther,  or  by  increafing  the 

quantity 


Practice,  of'  Chymistry.  245 

quantity  of  the  latter,  as  is  here  propofed  ; and  we 
can,  by  the  laft  method,  put  thefe  two  principles  to- 
gether in  vehat  proportion  we  pleafe.  Now  it  is  cer- 
tain that,  whatever  quantity  of  Oil  be  diffolved  in 
Spirit  of  Wine,  it  will  ftill  remain  mifcible  with 
water ; and  that,  if  Spirit  of  Wine  thus  replete  with 
Oil  be  mixed  with  water,  it  will  unite  therewith  as 
ufual,  and  quit  the  Oil  which  it  had  diffolved. 

This  objection,  though  feemingly  a very  fpecious 
one,  will  be  removed  with  the  utmoft  eafe,  if  we 
reflect  but  ever  lo  little  on  fome  of  the  principles 
already  laid  down.  We  faid,  and  we  gave  fome  in- 
ftances-of  it,  that  certain  lubftances  may  be  united 
together  in  fundry  different  manners ; fo  that  from 
thefe  combinations,  though  made  in  the  fame  pro- 
portions, there  fhall  refult  compounds  of  very  dif- 
fimilar  properties.  The  combination  we  are  now 
confidering  is  another  evidence  of  this  truth.  It  is 
allowed  that  the  proportion  between  the  oily  and 
the  aqueous  parts  may  be  exa&ly  the  fame  iniEther 
and  in  Spirit  of  Wine  replete  with  Oil ; but  it  muff 
alfo  be  owned  that  the  manner  in  which  the  Oil  is 
combined  in  thefe  two  cafes  is  very  different. 

That  Oil,  which  at  firft  is  a conftituting  part  of 
the  Spirit  of  Wine,  and  afterwards  becomes  a part 
i of  the  fEther,  is  united  with  the  other  principles  of 
thofe  mixts,  that  is,  with  their  Acid  and  their  Water, 
;by  the  means  of  .fermentation,  whereby  it  is  much 
more  attenuated,  and  much  more  clofely  combined, 
than  that  with  which  Spirit  of  Wine/is  impregnated 
by  diffolution  only.  And  accordingly  this  adventi- 
tious Oil  is  fo  flightly  conne&ed  with  Spirit  of 
Wine,  that  it  is  eafily  feparable  from  it  by  barely 
biftilling  it,  or  even  mixing  it  with  water:  whereas 
::hat  which  makes  a part  of  Spirit  of  Wine,  as  one  of 
ts  conffituent  principles,  is  united  therewith  in  fuch 
u manner  as  not  to  be  feparable  from  it  by  either 
thefe  methods,  nor  indeed  without  employing 
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the  moft  vigorous  and  powerful  agents  for  that  pur- 
pofe.  So  that  the  chief  differences  between  iEther 
and  Oily  Spirit  of  Wine  muft  be  afcribed  to  the  dif- 
ferent manner  in  which  the  Oil  is  combined  in  thefe 
two  mixts : and,  if  a fufficient  quantity  of  fuper- 
fluous  Oil  could  be  united  with  Spirit  of  Wine,  in 
fuch  a manner  that,  without  being  foapy,  it  fhould 
not  be  feparable  therefrom  by  the  affufion  of  water, 
I make  no  doubt  but  fuch  a Spirit  of  Wine  would 
be  perfectly  like  ./Ether,  fo  far  as  not  to  be  mifcible 
with  water. 

But  let  us  return  to  our  diftillation,  and  trace  the 
decompofition  of  Spirit  of  Wine  by  the  Vitriolic 
Acid.  We  have  (hewn  that  the  Acid  begins  with 
attracting  part  of  the  W ater  whiclTconftitutes  the 
Spirit  of  Wine,  by  which  means  it  changes  the  na- 
ture of  this  compound,  deftroys  its  mifcibility  with 
water,  and  brings  it  as  much  nearer  to  the  nature  of 
an  Oil,  as  it  thereby  removes  it  from  the  nature 
of  Spirit  of  Wine. 

According  to  the  theory  laid  down  it  is  evident, 
that,  if  the  Acid  continue  to  aft  in  the  fame  man- 
ner on  Spirit  of  Wine  thus  depraved  and  become 
JEther ; that  is,  if  it  continue  to  draw  from  it  the 
fmall  remaining  quantity  of  the  aqueous  principle, 
to  which  it  owes  the  properties  it  Hill  retains  in 
common  with  Spirit  of  Wine,  this  muft  produce  a 
total  decompofition  thereof;  fo  that  the  oily  parts. 
Being  no  longer  diftblved  and  divided  by  the  aque- 
ous parts,  will  bemollecfted  together,  unite,  and  ap- 
pear under  their  natural  form,  with  all  their  pro- 
perties. Now  this  is  exaftly  the  cafe.  The  Vitriolic 
Acid  rifes  in  the  diftillation  after  the  /Ether ; but 
confiderably  changed,  becaufe  it  is  loaded  with  the 
fcattered  remains  of  the  decompofed  Spirit  of  Wine. 
It  is  in  a manner  fuffocated  by  the  Water  it  hath 
attracted  from  the  Spirit ; which  is  the  reafon  why 
it  appears  in  die  form  of  a very  aqueous  acid  liquor. 

It 
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It  carries  up  along  with  it  the  Oil  which  it  hath  fe- 
parated  from  that  water : this  is  the  Oil  we  took 
notice  of  in  the  procefs ; and  it  is  confequently  that 
very  Oily  principle  which  actually  constituted  the 
Spirit  of  Wine.  Laftly,  by  a£ting  on  this  Oil  alfo, 
it  takes  up  a portion  or  Phlogifton,  which  renders  it 
fulphureous. 

What  remains  in  the  retort  is  alfo  a portion  of 
the  Oil,  that  was  contained  in  the  Spirit  of  Wine, 
now  combined  with  fome  of  the  Acid ; which  is  the 
reafon  why  it  is  black  and  thick*  It  is  a compound 
much  refembling  a Bitumen,  and  when  analyzed 
yields  the  fame  principles  we  obtain  from  native 
Bitumens,  or  from  an  Effential  Oil  thickened  and 
half-burnt  by  its  combination  with  concentrated  Oil 
of  Vitriol. 

As  to  the  Acid  of  the  Spirit  of  Wine,  fome  of  it 
remains  combined  with  the  TEther:  but  there- is 
great  reafon  to  think,  that,  when  the  Vitriolic  Acid 
robs  the  Spirit  of  Wine  of  its  aqueous  part,  it 
takes  up  at  the  fame  time  moft  of  its  Acid,  which 
being  itfelf  very  aqueous,  may  be  confldered  as 
pure  water  with  refpedt  to  the  concentrated  Oil  of 
Vitriol,  by  which  it  is  attracted,  and  with  which  it 
is  confounded. 

The  properties  which  characterize  iEther  agree 
perfectly  well  with  what  we  have  laid  of  its  nature, 
and  of  the  manner  in  which  it  is  produced.  'It  is 
one  of  the  lighted:  liquors  we  know;  it  evaporates 
fo  fuddenly,  that,  if  a little  of  it  be'  dropt  on  the 
palm  of  your  hand,  you  will  fcarce,  perceive  the 
part  it  touches  to  be  wet  by  it ; it  is  more  volatile 
than  Spirit  of  Wine;  which  is  not  at  all  furprifing, 
feeing  it  differs  therefrom  only  by  containing  lefs 
water,  which  is  the  heavieft  principle  in  Spirit  of 
Wine. 

iEther  is  more. inflammable  than  Spirit  of  Wine; 
for,  if  any  flame  be  brought  but  near  it,  it  imme- 
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diately  catches  fire.  The  reafon  of  this  is,  that  the 
oily  parts  of  which  it  eonflAs  are  not  only  as  much 
attenuated,  and  as  fubtile,  as  thofe  of  Spirit  of 
Wine,  but  alfo  in  a greater  proportion  with  regard 
to  its  aqueous  parts.  To  the  fame  caufe  muft  be  at- 
tributed the  facility  with  which  it  diffolves  any  oily 
matters  whatever. 

/Ether  burns  without  frnoak,  as  Spirit  of  Wine 
does,  and  without  leaving  any  coal  or  earthy  matter 
behind ; becaufe  the  inflammable  or  oily  parts  con- 
tained in  it  are,  in  this  refpedt,  difpofed  like  thofe 
of  Spirit  of  Wine. 

The  properties  of  not  being  mifcible  with  water, 
and  of  taking  up  Gold  diflolved  in  Aqua  Regis,  it 
pofleffes  in  common  with  Eflential  Oils  ; but  the 
latter  property  it  pofleffes  in  a much  more  fenflble 
degree  than  any  Oil : for  Eflential  Oils  fuftain  the 
Gold  they  thus  take  up  but  a little  while ; whereas 
the  /Ether  never  lets  it  fall.  It  feems  the  ancient 
Chymifts  were  unacquainted  with  the  /Ether  ; or  at 
lea  A,  if  they  did  know  it,  they  made  a my  Aery  of 
it,  according  to  cuflom,  and  fpoke  of  it  only  in 
enigmatical  terms.  Amongfl  the  moderns  Frobe- 
nius,  a German  ChymiA,  feems  to  have  been  the 
HrA  who  brought  it  to  'perfect ion.  Godfrey  Hank- 
witz,  alfo  a German,  but  fettled  in  England,  made 
mention  of  it  much  about  the  fame  time  in  the 
Phiiofophical  Tranfadlions.  According  to  the  latter, 
Mr.  Boyle  and  Sir  Ifaac  Elewton , both  knew  the 
preparation  of  /Ether,  for  which  they  had  each  a dif- 
ferent procefs.  But  none  of  thefe  ChymiAs  ever 
publifhed  an  exadl  and  circumAantial  account  of  a 
method  by  which  this  liquor  might  be  prepared  ; 
fo  that  Meff.  Duhamel,  Groffe,  and  Hellot,  who 
. have,  flnee  made  feveral  experiments  for  that  pur- 
pofe,  and  have  difeovered,  and  communicated  to 
the  public,  eafy  and  certain  methods  of  procuring 
/Ether,  had.no  afilAance  in  their  labours  but  from 
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their  own  fkill  and  fagacity ; which  gives  them  a 
juft  title  to  the  honour  of  the  invention.  Mr, 
Beaume  alfo,  a very  ingenious  artifl  in  Paris,  who 
hath  bellowed  a great  deal  of  pains  on  this  fub- 
je£t,  lately  communicated  to  the  Academy  a Me- 
moir, which,  among  feveral  very  important  ob- 
fervations,  contains  the  commodious  and  expedi- 
tious proc'efs  above  inferted.  As  there  are  many 
experiments  in  Mr.  Hellot’s  Memoir,  agreeing  per- 
fectly well  with  what  hath  been  faid  concerning 
the  decompofition  of  Spirit  of  Wine  by  the  Vi-' 
trioiic  Acid,  we  think  it  will  be  proper  to  take  no- 
tice of  them  here,  and  to  examine  them  briefly  at 
leaft. 

The  quantity,  the  colour,  and  the  weight  of  the 
Oil,  which  rifes  in  the  diftillation  at  the  fame  time 
with  the  aqueous  acid  liquor,  are  various,  accord- 
ing to  the  different  proportions  of  Spirit  of  Wine 
and  Oil  of  Vitriol  that  are  mixed  together.  Mr. 
Hellot  obferved  that  by  increasing  the  quantity  of 
the  Vitriolic  Acid  he  obtained  more  of  this  Oil, 
and  lefs  of  the  Ardent  Spirit  containing  the  iSther. 
The  reafon  is  this : the  more  Oil  of  Vitriol  you  put 
in  the  mixture,  the  more  Spirit  of  Wine  muft  be 
totally  decompofed,  and  confequently  the  more  of 
this  Oil  will  be  obtained  ; which,  as  we  have  fliewn, 
is  one  of  the  principles  refulting  from  the  decom- 
pofition of  Spirit  of  Wine. 

“ This  Oil  is  alfo  lighter  or  heavier,  in  propor- 
fC  tion  to  the  quantity  of  Oil  of  Vitriol  poured  on 
<c  the  Spirit  of  Wine.  That  which  arifes  from 
<f  mixing  fix,  five,  four,  or  even  three  parts  of  Spirit 

of  Wine  with  one  part  of  concentrated  Oil  of  Vi- 
<c  triol,  always  floats  on  the  water,  and  continues 
<c  white.  That  which  afcends  from  two  parts  of 
A Spirit  of  Wine  is  yellow,  and  mofl  commonly 
A finks ; and,  laflly,  that  which  is  produced  from 
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<c.  equal  parts  of  thefe  two  liquors  is  greenifli,  and 
tc  conftantly  falls  to  the  bottom.” 

Mr.  Hellot  remarks,  on  this  occafion,  that  part 
of  the  Acid,  by  the  intervention  of  which  this  Oil  is 
feparated,  unites  therewith and,  to  the  greater  or 
fmaller  quantity  of  the  Acid  thus  combined  with 
the  Oil,  he  imputes  its  being  more  or  lefs  ponder- 
ous : which  is  the  more  probable,  as  the  heavieft 
Oil  is  always  obtained  from  a mixture  in  which  the 
Acid  bears  the  greateft  proportion ; and  vice  verja. 
Perhaps  the  different  fpecific  gravity  of  Effential 
Oils  is  wholly  owing  to  the  greater  or  fmaller  quan- 
tity of  Acid  they  contain. 

Mr.  Hoffman  hath  made  feveral  Obfervations  on 
this  Oil,  which  evidently  prove  that  it  contains 
much  Acid.  He  fays,  that,  if  it  be  kept  for  fome 
time  in  a bottle,  it  grows  red,  and  lofes  its  tranf- 
parency ; that  its  agreeable  aromatic  tafte  becomes 
acid  and  corrofive  ; and  that  if  you  hold  it  over  the 
fire  in  a filver  fpoon,  it  corrodes  it,  and  leaves  a 
black  fpot  on  it ; and  that  it  alfo  corrodes  Mercury, 
when  heated  therewith  in  a matrafs.  To  this  Mr. 
Pott  adds  that  it  makes  a very  perceptible  effervef- 
cence  with  Fixed  Alkalis ; and  that  being  rectified 
by  thofe  Salts  it  lofes  all  the  acid  properties  obferved 
by  Mr.  Hoffman. 

Mr.  Hellot  obtained  a flill  more  confiderable 
quantity  of  this  Oil,  by  adding  three  or  four  ounces 
of  a Fat  Oil  to  the  mixture  of  Spirit  of  Wine  with 
the  Vitriolic  Acid.  Now,  as  the  Oil  we  are  fpeaking 
of  hath  the  properties  of  Effential  Oils,  and  is 
foluble  in  Spirit  of  Wine,  Mr.  Hellot  obferves  that 
Oil  of  Vitriol  by  uniting  with  Fat  Oils  converts 
them  into  Effential  Oils : which  agrees  very  well 
with  our  opinion  concerning  the  caufe  of  the  folu- 
bility  of  Oils  in  Spirit  of  Wine  ; which,  in  the 
£4emoir  already  referred  to  on  other  occafions,  we 
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attribute  to  an  Acid  fuperficially  and  (lightly  united 
with  Oils. 

The  Oil  which  thus  rifes  in  diddling  Spirit  of 
Wine  mixed  with  the  Vitriolic  Acid,  is  known  by 
the  name  of  th cSzveet  Spirit  of  Vitriol.  This  name 
is  very  improper,  becaufe  it  may  lugged  a notion 
that  this  Oil  derives  its  origin  from  the  Vitriolic 
Acid,  as  lome  Chymids  have  erroneoudy  thought; 
whereas  it  comes  entirely  from  the  Spirit  of  Wine, 
as  we  have  (hewn.  If  any  reafon  can  be  affigned 
for  keeping  up  the  name,  it  mud  be  becaufe  of  the 
confiderable  quantity  of  the  Vitriolic  Acid  that  re- 
mains in  the  combination,  and  is  dulcified  by  its 
union  with  the  Spirit  of  Wine. 

This  Oil  is  an  ingredient  in  Hoffman’s  famous 
Anodyne  Mineral  Liquor.  That  liquor  is  thought  to 
be  nothing  but  this  very  Oil  diffolved,  and  com- 
bined with  the  two  liquors  that  rife  fird  in  the  didil- 
lation,and  immediately  before  the  Sulphureous  Acid 
Phlegm.  It  difiolves  very  eafily  and  quickly  in 
thofe  fpirituous  mendrua  : fo  that,  if  you  intend  to 
have  it  by  itfelf,  and  to  prevent  its  re-combining 
with  the  liquors  that  come  off  before,  (which  fhould 
be  prevented,  becaufe  it  hinders  the  feparation  of 
the  iEther,)  you  mud  take  great  care  to  change  the 
receiver  as  foon  as  the  acid  phlegm  with  which  it 
rifes,  begins  to  appear. 

We  have  feen  that,  by  the  methods  which  Mr. 
Hellot  hath  pointed  out,  this  Sweet  Oil  of  Vitriol 
may  be  increafed,  both  in  weight  and  quantity.  In 
that  ingenious  Chymid’s  Memoir  we  alfo  find  fome 
methods  of  preventing  it  from  rifihg  in  the  didil— 
lation.  They  confid  wholly  in  the  addition  of  fome 
Abforbent  bodies,  which,  he  tells  us,  divert  the 
action  of  the  Vitriolic  Acid,  at  lead  in  fome  mea- 
fure,  from  the  inflammable  part  of  the  Spirit  of 
Wine,  One  of  thefe  methods  is  as  follows. 
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“ Put  into  Spirit  of  Wine  as  much  foft  Soap  as 
" cf  riiffolve : filter  it,  and  pour  on  it  fome  of 
the  heavieft  and  molt  concentrated  Oil  of  Vitriol : 
“ ^ia^e  ^ie  mixture.  The  Soap  will  be  inftantly 
decompounded,  and  its  Oil  will  float  on  the  fur 
" ^ce;  beeaufe  the  Vitriolic  Acid  robs  it  of  the 

cc  a whlch  renders  it  mifc.ible  with  Spirit  of 
Wine.  Diftili  it,  and  you  will  obtain  but  a very- 
little  of  RabeFs  Water;  which  moreover  will 
ll  "ave  the  moft  disagreeable  fmell  of  a rancid  Oil. 
I Them  will  afterwards  afcend  a great  quantity  of 
opirit  of  Wine  having  the  fame  fmell ; then  an 
te  aftueous,'  acid,  and  fulphureous  liquor;  but  not 
a drop  of  yellow  Oil.  Mean  time  there  forms 
a bituminous  fungus,  of  fome  confidence,  riling 
above  the  Oil  of  the  Soap  which  floats  on  the  reft 
“ of  the  liquid.” 

Moft  or  the  Vitriolic  Acid  having  been  abforbed 
by  the  Alkali  of  th£  Soap,  in  this  experiment,  as 
Mr.  Hellot  oblerves,  it  is  not  furpriftng  that  it 
Ihould  not  aft  upon  the  Spirit  of  Wine  with  fo  much 
efficacy  as  to  decompofe  it,  and  feparate  its  Oil. 
For  the  fame  reafon  but  a little  of  Rabel’s  Water 
comes  over,  and  almoft  all  the  Spirit  of  Wine  rifes 
without  undergoing  any  fenfible  alteration.  The 
oifagi  eeabie  fmell  of  thofe  liquors  comes  from  the 
Oil  of  the  Soap,  which  being  naturally  heavy,  re- 
mains behind  in  the  retort,  where  it  grows  rancid, 
and  is  partly  burnt. 

The  laft  experiment  in  Mr.  Hellot’s  Memoir,  of 
which  we  fhall  take  notice,  is  a peculiar  procels  for 
preparing  fEther ; by  means  whereof,  with  the  help 
of  an  earthy  medium,  it  is  eafy  to  diftill  the  vinous 
acid  Spirit  containing  the  fEther,  without  any  fen- 
fible change  of  fmell  from  the  beginning  to  the  end 
or  the  operation;  without  its  being  fucceeded  by  an 
acid  fulphureous  liquor,  oil,  black  fcum,  reffn,  or 
bitumen ; and  without  the  neceflity  of  taking  any 
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great  care  about  the,  management  of  the  fire,  as  the  ^ 
liquor  may  always  be  kept  boiling  in  the  retort, 
and  diftilled  to  drynefs  without  any  danger.  This 
medium  is  common  potter’s  earth.  Mr.  Hel  ot 
puts  fix  ounces  thereof,  well  dried  and  pulverized, 
into  a large  retort,  with  one  pound  of  Spirit  of 
Wine  and  eight  ounces  of  Oil  of  Vitriol.  Tftefe  he 
digefts  together  three  or  four  days.  The  mixture 
acquires  no  fenfible  colour.  He  fets  the  retort  in 
a land- bath,  and  continues  the  diftillation  to  dry- 
nefs with  a moderate  charcoal  fire.  Excepting  a 
few  drops  that  rife  firft,  and  which  are  pure  Spirit 
of  Wine,  all  the  reft  of  the  liquor  that  diftills  hath 
conftantly  the  fmell  of  /Ether ; which  is  even  feme- 
what  more  penetrating  than  that  of  the  vinous  acid 
Spirit  obtained  without  the  intervention  of  this 
earthy  medium. 

We  have  fliewn  that  the  production  of  the  ethe- 
real liquor  is  owing  to  a femi-decompofition  of  the 
Spirit  of  Wine  effected  by  the  Vitriolic  Acid  during 
the  diftillation ; that  this  Acid  continuing  to  act 
produces  a total  decompofition,  or  perfect  feparation 
of  the  Oil  and  Phlegm  of  the  Spirit  of  Wine  from 
each  other ; and  that  the  Vitriolic  Acid,  uniting 
with  thefe  two  principles,  forms  the  fulphureous 
phlegm,  the  fluid  Oil,  and  the  bituminous  matter, 
all  frequently  mentioned  above.  Why  then,  in  this 
experiment  of  Mr.  Hellot’s,  do  we  obtain  only  a 
Spirit  of  Wine  replete  with  iEther,  while  none  of 
the  other  productions  appear  ? The  reafon  is  a very 
natural  one,  and  very  clear  : it  is  this ; the  potter’s 
clay  containing  an  earth  of  that  kind  which  we  called 
Abiorbent,  becaufe  it  poffefles  the  property  of  unit- 
ing with  Acids,  that  earth  joins  with  the  Vitriolic 
Acid  in  the  mixture,  reduces  it  to  a Neutral  Salt,, 
and  thereby  prevents  its  continuing  to  aft  upon  the 
Spirit  of  Wine,  as  is  neceffary  to  the  total  decom- 
pofition thereof. 


Mr. 
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Mr.  Hellot  fays  on  this  occafion,  “ that  part  of 
tc  the  Vitriolic  Acid  turning  its  aftion  on  this  fo- 
cc  luble  earth  or  bole,  which  it  finds  in  the  potter’s 
*c  clay,  ceafes  to  aft  on  the  inflammable  principle 
ec  of  the  Spirit  of  Wine ; that,  confequently,  as 
iC  there  is  not  an  immediate  and  continuous  com- 
<f  bination  of  thefe  two  fubftances,  neither  a refin 
ec  nor  a bitumen  can  refult  therefrom.  This  is  fo 
<c  true  that  a great  part  of  the  Oil  of  Vitriol  may  be 
<c  afterwards  recovered  from  the  potter’s  clay,  as 
tc  colourlefs  as  when  it  was  firfl  ufed.” 

Mr.  Hellot  makes  ufe  of  the  following  method 
for  procuring  the  /Ether  from  the  acid  vinous  Spirit 
obtained  by  this  diftillation.  <c  You  mult,”  fays  he, 
tc  put  all  this  liquor  into  a glafs  body,  made  of  one 
cc  piece  with  its  head;  pour  upon  it,  through  the 
ct  hole  in  the  upper  part  of  the  head,  twice  or  thrice 
“ as  much  well-water,  the  hardeft  to  the  tafle,  and 
*c  the  moft  impregnated  with  gypfum,  that  can  be 
£C  got.  Very  pure  water,  he  obferves,  produces 
*£  much  lefs  /Ether. 

<c  If  the  vinous  acid  Spirit  have  fucli  a fulphure- 
sr  ous  fmell,  as  to  occafion  a fufpicion  that  it  con- 
cc  tains  a little  too  much  of  a Volatile  Vitriolic  Acid, 
“ you  muft  add  to  the  water  two  or  three  drams  of 
“ Salt  of  potafli  to  abforb  that  acid  j and  then  diftill 
“ with  a lamp-heat. 

f*'  While  any  true  /Ether  remains  in  the  mixture, 
<c  you  will  fee  it  afcend  like  a white  pillar  ifluing 
from  the  mid  ft  of  the  liquor,  and  confifting  of  an 
<f  infinite  number  of  air  bubbles  inexpreffibly  fmall. 
<f  Nothing  feems  to  condenfe  in  the  cavity  of  the 
<c  head,  which  always  remains  clear,  and  without 
<c  any  vifible  humidity.  The  gutts  which  light  on 
tc  the  fides  of  the  receiver,  inftead  of  forming  a 
“ net- work  thereon,  as  Spirit  of  Wine  doth  when  it 
<c  is  a little  aqueous,  fpread  to  the  breadth  of  two 
c(  inches  or  more,  when  they  connft  of  true  /Ether. 

“ As 
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rf  As  foon  as  you  perceive  this  track  begin  to  grow 
cc  confiderably  narrower,  the  fire  mult  be  put  out : 
tl  for  what  riles  afterwards  will  be  mixed  with  water, 
ec  and  communicate  that  fault  to  the  iEther  already 
u collected  in  the  receiver. 

tc  Then  pour  this  tethereal  liquor  into  a long 
“ bottle,  and  add  to  it  an  equal  quantity  of  well- 
“ water.  Shake  the  bottle ; the  liquor  will  become 
fC  milky,  and  the  true  iEther  will  inftantly  feparate, 
float  upon  the  water,  and  mix  no  more  with  it. 
“ Separate  it  then  by  a fiphon,  and  keep  it  in  a glais 
<c  bottle  fhut  clofe  with  a glafs  ftopple.” 


PROCESS  II. 

Spirit  of  Wine  combined  with  Spirit  of  Nitre.  Sweet 

Spirit  of  Nitre. 

IN  T O an  Englifh  retort  of  cryftal  glafs  put 
fome  highly  redtified  Spirit  of  Wine ; and,  by 
means  of  a glafs  funnel  with  a long  pipe,  let  fall 
into  your  Spirit  of  Wine  a few  drops  of  the  Smok- 
ling  Spirit  of  Nitre.  There  will  arife  in  the  retort., 
■an  effervefcence  attended  with  heat,  red  vapours, 
.and  a hiffing  noife  like  that  of  a live  coal  quenched 
in  water.  Shake  the  veflel  a little,  that  the  liquors 
may  mix  thoroughly,  and  that  the  heat  -may  be 
equally  communicated  to  the  whole.  Then  add  more 
Spirit  of  Nitre,  but  in  a very  fmall  quantity,  and 
with  the  fame  precautions  as  before.  Continue  thus 
adding  Spirit  of  Nitre,  by  little  and  little  at  a time, 
:ill  you  have  put  into  the  retort  a quantity  equal 
:o  a third  part  of  your  Spirit  of  Wine.  Let  this 
uixture  Hand  quiet,  in  a cool  place,  for  ten  or 
:welve  hours;  then  fet  it  to  digeft  in  a very  gentle 
•warmth  for  eight  or  ten  days,  having  flrfc  luted  on  a 
'receiver  to  the  retort. 

During 
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During  this  time  a fmall  quantity  of  liquor  will 
come  over  into  the  receiver,  which  mull  be  poured 
back  into  the  retort.  Then  diftill  with  a fomewhat 
ftronger  degree  of  heat,  but  kill  very  gently,  till  no- 
thing be  left  in  the  retort  but  a thick  matter.  In  the 
receiver  you  will  find  . a fpirituous  liquor,  of  a quick 
grateful  knell,  which  will  excite  a very  fmart  fenfa- 
tion  on  the  tongue,  but  without  any  corrofive  acri- 
mony. This  is  "The  Sweet  Spirit  of  Nitre. 

O BSERVAE 10  NS. 

By  this  operation  Spirit  of  Nitre  is  combined 
with  Spirit  of  Wine  ; thefe  two  liquors  being  united 
with  each  other,  much  in  the  fame  manner  as  the 
Vitriolic  Acid  is  with  Spirit  of  W-ine  in  Rabel’s 
W ater. 

The  proportion  of  the  liquors  which  form  this 
combination  is  not  abfolutely  determined,  and  the 
feveral  Authors  who  have  written  on  the  fubjefr 
differ  much  about  it.  Some  require  equal  parts  of 
the  ingredients : others  again  from  two  as  far  as  ten 
parts  of  Spirit  of  Wine  to  one  of  Spirit  of  Nitre. 
This  depends  on  the  degree  to  which  the  Spirit  of 
Nitre  made  ufe  of  is  concentrated,  and  on  the 
greater  or  lefs  acidity  which  your  dulcified  Spirit  of 
Nitre  is  intended  to  have. 

The  Difpenfatory  of  the  College  of  Paris  orders 
one  part  of  Spirit  of  Nitre  diftilled  from  dried  clay, 
that  is,  of  Spirit  wThich  doth  not  fmoke,  to  be  mixed 
with  two  parts  of  rectified  Spirit  of  Wine,  and  the 
whole  to  ftand  in  digeltion  for  a month,  without 
diftilling  the  mixture  at  all.  This  is  a very  good 
method : becaufe  the  long  digeftion  fupplies  the 
place  of  diftillation,  and  the  Spirit  of  Nitre  not  be- 
ing highly  concentrated,  doth  not  greatly  alter  the 
Spirit  of  Wine:  befides  that,  many  inconveniences; 
to  be  prefently  taken  notice  of,  are  by  this  means 
avoided. 

But 
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But  as  our  defign  is  not  to  defcribe  fuch  Chymi- 
cal  preparations  only  as  are  commonly  u fed  in  me- 
dicine, our  plan  requiring  us  to  treat  particularly 
of  thole  which  may  give  any  light  into  the  funda- 
mental properties  of  bodies,  the  procefs  here  fet 
down  appeared  the  fitted:  for  our  purpofe  ; be- 
caufe  the  action  which  Spirit  of  Nitre  exerts  upon 
Spirit  of  Wine  is  therein  ftronger  and  more  per- 
ceptible. 

One  of  the  firft  particularities  attending  the  mix- 
ture of  thofe  two  liquors,  is  the  great  effervefcence, 
accompanied  with  violent  heat,  abundance  of  fumes, 
and  loud  hi  (Ting,  which  arifes  as  foon  as  the  Spirit 
of  Nitre  and  the  Spirit  of  Wine  come  into  con-  ' 
tact  with  each  other.  There  is  great  reafon  to  think 
that  thefe  phenomena  are  produced  only  by  the  ra- 
pidity and  vigour  with  which  the  Nitrous  Acid 
rufhes  into  union  with  the  inflammable  part  of  the 
Spirit  of  Wine.  W e oblerved,  in  treating  of  the 
iEther,  that  phenomena  of  the  fame  kind  appear 
at  the  inflant  when  the  Vitriolic  Acid  unites  with 
Spirit  of  Wine  : but  on  that  occaflon,  how  highly 
foever  the  Vitriolic  Acid  be  concentrated,  all  thefe 
effedts  are  in  a lefs  degree  than  thofe  produced 
in  the  prefent  experiment ; becaufe  the  Nitrous 
Acid,  though  weaker  than  the  Vitriolic,  generally 
adts  much  more  vigoroufly  and  violently  on  the 
bodies  with  which  it  unites,  than  any  other  fort  of 
Acid. 

Concerning  thefe  mixtures  of  Acids  with  Spirit 
of  Wine,  Mr.  Pott  obferves,  that  it  is  not  a matter 
of  indifference  whether  you  pour  the  Spirit  of  Wine 
upon  the  Acid,  or  the  Acid  on  the  Spirit  of  Wine  ; 
but  that  every  thing  paffes  much  more  quietly, 
when  the  Acid  is  poured  to  the  Spirit  of  Wine, 
than  when  the  contrary  is  done  : and  he  gives  the 
true  reafon  thereof ; to  wit,  that  when  the  Acid  is 
poured  on  the  Spirit  of  Wine  it  finds  in  that  liquor 

Vol.  II.  S a great 
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a great  quantity  of  water,  with  which  it  immedi- 
ately unites  ; that  this  weakens  it,  and  hinders  it 
from  a&ing  on  the  inflammable  part  with  fo  much 
impetuofity  as  it  otherwife  would ; and  therefore  he 
advifes  that  fuch  mixtures  be  always  made  in  this 
manner.  But  it  is  evident  that  this  advantage  is 
gained  only  by  mixing  the  Acid  with  the  Spirit  of 
Wine  very  gradually,  and  drop  by  drop,  as  directed 
in  the  procefs  after  Mr.  Pott.  For,  if  the  two  liquors 
were  to  be  mixed  together  fuddenly,  and  all  at 
once,  it  is  certain  that  the  Acid  would  not  meet  with 
a fingle  drop  of  phlegm  more  or  lefs  in  that  way 
than  in  the  other. 

Therefore  the  chief,  and,  in  fome  meafure,  the 
only  precaution  neceffary  to  be  taken,  in  the  making 
of  fuch  mixtures,  to  prevent  the  violent  effervef- 
ce nee  and  other  inconveniences  that  may  attend  it, 
fuch  as  explofion,  and  the  burfting  of  the  veffels, 
is  to  pour  but  -a  very  fmall  quantity  of  one  liquor 
into  the  other  at  a time,  and  to  add  no  more  till  the 
effervefcence,  and  even  the  heat,  produced  by  the 
firft  portion,  be  entirely  ceafed.  With  thefe  pre- 
cautions you  may  proceed  either  way,  and  be  always- 
lure  that  your  veffels  will  not  burft ; becaufe  it  is  in 
your  power  to  add  fuch  a fmall  quantity  of  liquor  at  a 
time,  as  (hall  fcarce  produce  a fenfible  effervefcence. 
We  own,  however,  that  Mr.  Pott's  obfervation  is  a 
very  juft  one.  There  is  even  an  advantage  in  pour- 
ing the  Acid  to  the  Spirit  of  Wine,  as  he  direfrs  : 
which  is,  that  the  mixture  is  a little  fooner  made, 
and  without  any  danger. 

We  have  fhewn  that  the  Vitriolic  Acid  becomes 
aqueous  and  fulphureous  by  mixing  Spirit  of  Wine 
with  it:  the  Nitrous  Acid  is  changed  by  this  mixture 
in  a manner  no  lefs  remarkable.  Mr.  Pott  obferves 
that  when  Spirit  of  Nitre  is  dulcified,  that  is,  when 
it  is  perfectly  combined  with  Spirit  of  Wine,  it  lofes 
the  difagreeable  odour  peculiar  to  it,  and  acquires 
11  * another 
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another  that  is  quic'k  and  fragrant  ,*  it  doth  not  af- 
terwards emit  any  red  fumes  ; it  rifes  with  a leis  de- 
gree of  heat  than  when  pure  j it  afls  with  lefs  vigour 
on  Fixed  Alkalis  and  Abforbent  earths.  Laftly,  we 
fhall  here  relate  an  experiment  made  by  that  Chy- 
mift,  which  feems  to  prove  that  the  Nitrous  Acid 
lofes  its  moft  charafteriftic  properties,  and  entirely 
changes  its  nature,  by  being  combined  with  Spirit 
of  Wine. 

Mr.  Pott  examined  the  thick  liquor  left  in  the  re- 
tort, when  the  dulcified  Spirit  of  Nitre  is  diftilled 
off.  By  analyzing  it  he  obtained  an  acid  liquor,  of 
a yellow  colour,  and  of  a fomewhat  empyreumatic 
lmell.  This  Acid  was  followed  by  foirte  drops  of  a 
red  empyreumatic  Oil ; and  there  remained,  at  the 
bottom  of  the  diftilling  veffel,  a black,  fhining, 
charred  matter,  like  that  which  remains  after  the  firft 
rectification  of  a fetid  Oil. 

The  Oil  extracted  from  this  refidue  is  a portion 
of  that  which  helped  to  conftitute  the  Spirit  of 
Wrine ; being  feparated  therefrom  by  the  Nitrous 
Acid,  in  the  fame  manner  as  that  treated  of  in  the 
preceding  procefs,  and  called  Sweet  Oil  of  Vitriol , 
is  feparated  by  the  Vitriolic  Acid.  But  as  the  Ni- 
trous Acid,  which  is  weaker  than  the  Vitriolic, 
doth  not  fo  effectually  decompofe  the  Spirit  of  Wine, 
the  Oil,  obtained  in  the  prefent  experiment,  is  in 
fnaller  quantity,  than  that  procured  in  the  diftilla- 
tion  of  a mixture  of  the  Vitriolic  Acid  with  Spirit  of 
Wine. 

As  to  the  Acid  which  Mr.  Pott  drew  off*  in  his 
experiment,  there  is  great  reafon  to  think  it  a part 
of  that  which  was  an  ingredient  in  the  mixture  ; 
namely,  of  the  Nitrous  Acid.  And  yet  Mr.  Pott 
having  faturated  with  a Fixed  Alkali  one  part  of  the 
refiduum,  which  he  had  a mind  to  examine  before 
the  Acid  was  feparated  from  it  by  diftillation,  and 
expecting  this  matter  to  contain  a regenerated  Nitre, 

S 2 he 
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he  threw  it  on  a live  coal ; but  was  furprifed  to  fee 
it  burn  without  the  leaft  fign  of  detonation  ; and 
thence  concluded  that  the  Nitrous  Acid  had  changed 
its  nature.  This  experiment,  he  thinks,  may  furnifh 
hints  for  the  tranfmutation  of  Acids ; and  he  is  of 
opinion  that  the  Nitrous  Acid  lofes  its  virtue  of  de- 
tonating, in  the  prefent  cafe,  only  becaufe  its  in- 
flammable part,  to  which  it  owes  its  diftinguifhing 
properties,  hath  deferted  it,  and  joined  with  that  of 
the  Spirit  of  Wine. 

Indeed  if  the  Acid  obtained  by  Mr.  Pott,  which 
being  reduced  to  a Neutral  Salt  doth  not  detonate, 
derives  its  origin  from  the  Nitrous  Acid  that  was 
combined  with  the  Spirit  of  Wine,  there  is  no 
doubt  of  its  being  depraved  in  a peculiar  manner, 
and  having  entirely  changed  its  nature.  But  may 
we  not  fuppole  it  to  have  another  origin  ? May  it 
not  be  the  Acid  of  the  Spirit  of  Wine  itfelf,  refult- 
ing  from  the  decompofition  of  that  mixt  in  the 
diftillation  ? 

Mr.Navier,  whom  we  mentioned  in  our  Elements 
of  the  Theory,  extrafted  a very  Angular  oily  liquor 
from  the  mixture  of  Spirit  of  Wine  and  Spirit  of 
Nitre,  without  diftillation,  and  even  without  the 
help  of  fire.  He  put  equal  parts  of  the  two  liquors, 
by  meafure,  not  by  weight,  into  a bottle,  which  he 
flopped  clofe  with  a good  cork,  fattened  down  with 
pack-thread.  Nine  days  afterwards  he  found  about 
a flxth  part  of  the  mixture  feparated  from,  and 
floating  on,  the  reft  of  the  liquor.  This  was  a very 
ftne  ethereal  Oil,  very  limpid,  and  almoft  as  colour- 
lefs  as  water. 

In  another  experiment  Mr.  Navier  fubftituted  a 
folution  of  Iron,  in  the  Nitrous  Acid  for  pure  Spirit 
of  Nitre  ; and  with  this  folution  he  mixed  an  equal 
weight  of  Spirit  of  Wine.  From  the  mixture,  after 
a fermentation  which  appeared  in  it,  he  obtained  by 
the  fame  method  an  asthereal  Oil,  like  that  of  his 

former 
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former  experiment;  except  that  the  latter,  which 
was  at  firft  as  colourlefs  as  the  other,  acquired  a red- 
nefs  in  the  fpace  of  about  three  weeks.  He  con- 
jedtures,  with  probability,  that  this  colour  proceeded 
from  fome  particles  of  Iron  which  were  united  with 
it,  and  which  gradually  exhaled. 

If  a few  drops  of  Oil  of  Tartar  per  deliquium  be 
poured  on  this  Oil,  as  foon  as  it  is  feparated,  there 
appears  at  firit  no  fenfible  change  therein : but  after 
fome  time  needle-like  cryftals  fhoot  in  it,  which  are 
a true  regenerated'  Nitre ; and  if  the  bottle  be  then 
unftopped,  the  liquor  emits  a molt  pungent  nitro- 
fulphureous  odour ; which  leaves  no  doubt  of  this 
Oil’s  containing  a Nitrous  Acid.  When  it  is  thus 
freed  of  its  Acid,  by  means  of  the  Oil  of  Tartar,  it 
is  much  more  volatile  than  before. 

Neither  the  Vitriolic  nor  the  Marine  Acid  is 
capable  of  leparating  fuch  an  Oil  from  Spirit  of 
Wine : but  the  Nitrous  Acid  always  produces  it, 
even  when  it  is  not  concentrated,  and  doth  not 
fmoke. 

It  is  very  certain  that  this  Oil  derives  its  origin 
from  the  Spirit  of  Wine : but  there  are  not  yet  ex- 
periments enough  made  upon  it,  to  enable  uS  to 
fpeak  very  accurately  about  the  manner  in  which 
this  liquor  is  formed,  or  of  the  caufe  of  its  fepara- 
tion  from  the  Spirit  of  Wine. 


PROCESS  III. 

Spirit  of  JVine  combined  with  the  Acid  of  Seafalt. 

Dulcifed  Spirit  of  Salt. 

/ ' 

MI X together,  little  by  little,  in  a glafs  retort, 
two  parts  of  Spirit  of  Wine  with  one  part 
of  Spirit  of  Salt.  Set  this  mixture  to  digefl  for  a 
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month  in  a gentle  heat,  and  diftill  it,  till  nothing  re- 
main in  the  retort  but  a thick  matter. 

O B S ER  V JE 10  NS. 

The  Acid  of  Sea-falt  is  much  lefs  difpofed  to 
unite  with  inflammable  matters  than  the  other  two 
mineral  Acids ; and  therefore,  though  it  be  ever  fo 
highly  concentrated,  when  mixed  with  Spirit  of 
Wine,  it  never  produces  an  effervefcence  comparable 
to  that  which  is  produced  by  the  Spirit  of  Nitre. 
Neither  the  proportion  nor  ftrength  of  the  Spirit  of 
Salt,  requifite  to  prepare  the  Sweet  Spirit  of  Salt, 
are  unanimoufly  agreed  upon  by  Authors.  Some 
direft  equal  parts  of  the  two  liquors  ; while  others 
prefcribe  from  two  to  four  or  five  parts  of  Spirit  of 
Wine  to  one  part  of  Spirit  of  Salt.  Some  ufe  only 
common  Spirit  of  Salt;  others  require  the  Smoking 
Spirit,  diftilled  by  means  of  Spirit  of  Vitriol.  Laftly, 
fome  order  the  mixture  to  be  diftilled,  after  fome 
days  digeftion  ;>  and  others  content  themfelves  with 
barely  digefting  it.  The  whole  depends  on  the  de- 
gree of  ftrength  which  the  Sweet  Spirit  of  Salt  is 
intended  to  have.  This  compofition,  as  well  as  the 
Sweet  Spirit  of  Nitre,  is  efteemed  in  medicine  to  be 
very  aperitive  and  diuretic. 

When  the  mixture  of  Spirit  of  Salt  and  Spirit  of 
Wine  is  diftilled,  there  comes  over  but  one  liquor, 
which  appears  homogeneous.  This  is  the  Sweet 
Spirit  of  Salt.  The  nature  of  the  Marine  Acid  is 
not  changed  in  this  combination  : the  Acid  is  only 
weakened  and  rendered  more  mild;  but  in  other 
refpecis  it  retains  its  charafteriftic  properties. 

Some  Authors  pretend  that  an  Oil  is  obtained  by 
diftilling  the  mixture  for  the  Sweet  Spirit  of  Salt; 
but  others  exprefsly  deny  the  raft.  This  variety 
may  be  occafioned  by  the  quality  of  the  Spirit  of 
Wine  employed.  It  would  not  be  furpriftng  if 
a Spirit  of  Wine,  which  contains  much  Oil  that  is 

unne- 
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unneceflary  to  its  nature,  and,  as  it  were,  adven- 
titious to  it,  fhould,  yield  an  Oil  when  diddled  with 
Spirit  of  Salt. 

The  thick  refidue,  found  in  the  retort  after  didil- 
lation,  contains  the  mod  ponderous  part  of  the 
Acid,  united  with  part  of  the  Spirit  of  Wine.  If 
the  didillation  be  continued  to  drynefs,  there  re- 
mains in  the  retort  a black  charred  matter,  much 
like  that  which  is  left  by  the  combinations  of  Spirit 
of  Wine  with  the  other  Acids. 

A Sweet  Spirit  of  Salt  may  alfo  be  prepared  by 
digeding  Spirit  of  Wine  with,  or  diddling  it  from, 
metallic  compofitions  replete  with  the  Marine  Acid 
adhering  but  dightly  to  them ; fuch  as  Corrofive 
Sublimate,  and  Butter  of  Antimony.  Part  of  this 
Acid,  which  is  very  highly  concentrated,  quits  the 
metallic  fubdance  with  which  it  is  but  fuperficially 
combined,  in  order  to  unite  with  the  Spirit  of 
Wine.  If  Butter  of  Antimony  be  ufed  for  this  pur- 
pofe,  Mr.  Pott,  the  author  of  thefe  experiments, 
obferves  that  a Mercurius  Vitse  precipitates ; which 
is  nothing  elfe,  as  we  obferved  in  its  place,  but  the 
reguline  part  of  the  Butter  of  Antimony  deferted  by 
its  Acid. 


PROCESS  IV. 

Oils , or  Oily  matters , that  are  Joluhle  in  Spirit , of 
Wine,  feparated  from  Vegetables , and  diffolved  by 
means  of  that  Menfiruum.  Tinblures  ; Elixirs ; 
Varnifhes . Aromatic  Strong  Waters . 

PU  T into  a matrafs  the  fubdances  from  which 
you  intend  to  extracd  a tinflure,  having  fifft, 
pounded  them,  or  pulverized  them  if  they  are  ca- 
pable of  it.  Pour  upon  them  Spirit  of  Wine  to  the 
depth  of  three  fingers  breadth."  Cover  the  matrafs 
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with  a piece  of  wet  bladder,  and  tie  it  on  with  pack- 
thread. Make  a little  hole  in  this  bit  of  bladder 
with  a pin,  leaving  it  in  the  hole  to  keep  it  flopped. 
Set  the  matrafs  in  a fand-bath  very  gently  heated. 
If  the  Spirit  of  Wine  diffolve  any  part  of  the  body, 
it  will  accordingly  acquire  a deeper  of  lighter  colour. 
Continue  the  digeflion  till  you  perceive  that  the 
Spirit  of  Wine  gains  no  more  colour.  From  time 
to  time  pull  out  the  pin,  to  give  vent  to  the  vapours, 
or  rarefied  air,  which  might  otherwife  burft  the 
matrafs.  Decant  your  Spirit  of  Wine,  and  keep  it 
in  a bottle  well  corked.  Pour  on  fome  frefh  Spirit 
in. its  Head]  digefl  as  before;  and  go  on  in  this 
manner,  pouring  on  and  off  frefh  Spirit  of  Wine,  till 
the  laft  come  off  colourlefs. 

0 B-SER  VAT  JONS. 

It  is  commonly  faid  that  Spirit  of  Wine  is  the 
folvent  of  Oris  and  oily  matters  : but  this  proposition 
is  too  general;  for  there  are  feveral  forts  of  Oils 
and  oily  matters  which  this  menftruum  will  not 
diffolve.  Of  this  number  are  the  Fat  Oils,  Bee’s- 
Wax,  and  the  other  oily  compounds  of  that  kind. 
Properly  fpeaking,  it  diffolves  but  two  forts  of  oily 
fubftanees ; namely,  Effential  Oils,  and  Balfams  or 
Refins,  which  are  matters  of  the  fame  kind,  differing 
from  each  other  only  as  they  are  more  or  lefs  thick; 
and  Oils  that  are  in  a Saponaceous 'ftate. 

In  our  Elements  of  the  Theory  we  have  explained 
our.  opinion  on  this  head,  from  a Memoir  on  the 
Subject  printed  among  thole  of  the  Academy  for 
174c;.  To  repeat  it  in  a few  words  : we  take  the 
caufe  of  the  Solubility  of  Oils  in  Spirit  of  Wine  to  be 
an  Acid,  which  is  but  Superficially  united  with  them, 
and, lb  as  ff ill  to  retain  its  properties. 

The  principal  proofs  on  which  we  found  this 
opinion  are  drawn  from  that  property  of  Effential 
Oils,  Balfams,  and  Refins,  which  are  naturally  So- 
luble 
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luble  in  Spirit  of  Wine,  that  they  become  fo  much 
the  lefs  foluble  in  this  menftruum,  the  oftener  they 
are  diftilled  or  redified ; and  from  that  property, 
which  Fat  Oils,  or  other  Oily  matters,  naturally  in- 
diffoluble  in  Spirit  of  Wine/poflefs,  of  becoming 
more  and  more  foluble  therein  the  oftener  they  are 
diftilled.  We  fhewed  that  diftillation  leftens  the  fo- 
lubility  of  ElTential  Oils,  Balfams,  and  Refins,  only 
by  depriving  thefe  fubftances  of  part  of  the  manifeft 
Acid  which  they  contain,  and  which  is  the  caufe  of 
their  folubility ; and  that  Fat  Oils,  and  other  oily 
matters,  naturally  indiftoluble  in  Spirit  of  Wine, 
are  by  the  fame  operation  rendered  capable  of  dif- 
folving  therein,  only  becaufe  it  difcovers,  and  partly 
extricates,  an  Acid,  which  is  naturally  combined 
with  them  fo  intimately,  that  it  is  entirely  deprived 
of  adion,  and  all  its  properties  perfectly  inafked.  If 
thefe  principles  be  well  attended  to,  and  if  it  be  re^ 
collected  withal,  that  Spirit  of  Wine  unites  with 
Water  preferably  to  Oils ; infomuch  that,  if  it  be 
mixed  v/ith  water  when  it  hath  diffolved  an  Oil,  it 
quits  the  Oil  to  unite  with  the  water ; that  for  the 
fame  reafon  it  is  not  capable,  when  very  aqueous, 
of  diffolvi ng  any  Oil,  feeing  that,  as  Oil  and  water 
are  not  fufceptible  of  contrafling  any  union,  it  mult 
then  defert  its  phlegm  to  unite  with  the  Oil ; which 
it  cannot  do,  becaufe  it  hath  a greater  affinity  with 
phlegm  than  with  Oil ; and,  lallly,  that  if  Oil  be 
combined  with  any  faline  fubftance,  which  makes  it 
foluble  in  water ; that  is,  if  it  be  in  a faponaceous 
flate,  it  will  then  remain  dilfolved  In  Spirit  of 
Wine,  without  being  precipitated  by  water,  or  will 
be  dilfolved  by  a very  aqueous  Spirit  of  Wine,  and 
frequently  much  better  than  by  a highly  redified 
Spirit : if  thefe  things,.  I fay,  be  confidered,  we 
(hall  eafily  perceive  what  mull  be  the  effed  of  di- 
gging Spirit  of  Wine  with  any  vegetable  fubftance 
whatever. 

Spirit 
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Spirit  of  Wine  diffolves  all  the  Effential  Oil, 
Balfam,  and  Refin  contained  in  any  vegetable  ; and 
as  thefe  matters  are  not  foluble  in  water,  they  may 
be  feparated  from  the  Spirit  in  which  they  are  dif- 
folved,  by  lowering  it  with  much  water.  It  in- 
Itantly  becomes  white  and  opaque,  like  milk;  the 
oily  parts  gradually  unite,  and  form  confiderable 
maffes,  eipecially  if  they  be  refinous.  This  is  the 
method  commonly  made  ufe  of  to  extract  the  Refin 
of  Scammony,  Jalap,  Guaiacum,  and  feveral  other 
vegetable  fubftances,  which  it  would  be  difficult  to 
procure  by  any  other  means. 

If  the  matters  digefted  with  Spirit  of  Wine  con- 
tain any  faponaceous  juices,  the  Spirit  will  take  up 
thofe  juices  alfo.  But  as  Soaps  are  foluble  in  water, 
as  well  as  in  Spirit  of  Wine,  they  cannot  be  fepa- 
rated, by  the  addition  of  water,  from  the  Spirit  in 
which  they  are  diffolved.  Whatever  quantity  of 
water  therefore  you  mix  with  a Spirit  that  is  im- 
pregnated with  fuch  juices,  no  reparation  thereof 
will  be  produced ; and  for  the  fame  reafon  the  fa- 
ponaceous matters  will  be  diffolved  by  a very  aque- 
ous Spirit  of  Wine. 

Spirit  of  Wine  impregnated  with  fuch  parts  of 
any  vegetable  fubftance,  as  it  is  capable  of  diffolv- 
ing,  is  commonly  called  a cfintture.  Several  Tinc- 
tures mixed  together,  or  a Tincture  drawn  from 
fundry  vegetable  fubftances  at  the  fame  time,  and 
in  the  fame  veffel,  take  the  name  of  an  Elixir. 
Tindtures  or  Elixirs  impregnated  with  Refinous 
matters  only  are  true  Varnijhes.  All  thefe  prepara- 
tions are  made  in  the  fame  manner ; to  wit,  as 
directed  in  our  procefs.  We  fhall  only  add  here  that 
if  the  fubftances  from  which  a Tindture  or  Elixir 
is  to  be  made  contain  too  much  moifture,  it  is 
proper  to  free  them  from  it  by  a gentle  deficcation ; 
efpecially  if  you  defign  that  the  Tincture  fhould  be 
well  impregnated  with  the  oily  and  refinous  parts : 
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for  their  excefs  of  moifture  uniting  with  the  Spirit 
of  Wine  would  weaken  it,  and  render  it  unable  to 
a£t  on  thofe  matters,  which  it  cannot  diffolve  when 
it  is  aqueous. 

Vegetable  fubftances  which  have  been  repeatedly 
digefted  with  different  parcels  of  Spirit  of  Wine, 
till  the  laft  would  extract  nothing,  are  deemed  to  be 
exhaufted  of  all  their  Effential  Oils,  and  faponaceous 
juices : but  if  they  contain  moreover  any  Fat  Oil, 
Wax,  or  Gum,  thefe  principles  will  Fill  remain 
therein  after  the  digeftion,  in  the  fame  quantity  as 
before  j becaufe  Spirit  of  Wine  is  incapable  of  dif- 
folving  them. 

With  regard  to  the  Fat  Oil  and  Wax,  this  is  not 
at  all  furprifing : we  have  explained  in  another 
place  why  thefe  matters  are  indiffoluble  by  Ardent 
Spirits  : but  as  for  the  Gum,  it  would  leem,  accord- 
ing to  the  general  principles  above-mentioned,  that 
it  fhould  be  foluble  in  that  menftruum,  even  with 
more  eafe  than  Refins ; as  it  confifts  almoft  entirely 
of  Water,  with  which  Spirit-  of  Wine  is  known  to 
unite  more  eafily  than  with  Oils.  Indeed  there  is 
alfo  a little  Oil  m its  compofition : but  this  Oil 
feems  to  be  in  a perfectly  faponaceous  ftate;  for 
Gum  diffolves  wholly  and  eafily  in  water,  without 
leffening  its  tranfparency  in  the  leaft. 

I own  that  it  is  extremely  difficult  to  give  a very 
fatisfaftory  account  of  this  matter.  We  may  how- 
ever venture  to  throw  out  fome  conjectures  con- 
cerning it,  deduced  from  what  hath  been  already 
faid,  relating  to  the  caufe  of  the  folubility  of  Oils  in 
Spirit  of  Wine.  We  fliewed  that  the  Oils  which 
diffolve  in  this  menftruum  derive  that  property  from 
a mamfeft  Acid,  which  is  united  with  them  but.fu- 
perficially,  and  in  fuch  a manner  as  to  retain  all  its 
virtue  ; but  that  if  this  fame  Acid  be  too  intimately 
united  with  the  Oil,  fo  as  to  have  no  manifeft 
power,  but  be  in  a manner  deftroyed,  and  converted 
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as  it  were  into  a Neutral  Salt,  it  will  not  then  pro- 
duce this  effecft. 

A modern  Author*  relates  two  experiments  which 
agree  very  well  with  this  opinion,  and  indeed  con- 
firm it.  He  mixed  together  Oil  of  Vitriol  and  Oil 
of  Turpentine,  with  a view  to  imitate  by  art  a bi- 
tuminous matter  j which,  we  know,  is  not  at  all,  or 
at  lead:  fcarcely,  foluble  in  water.  Thefe  two  matters 
being  united  together,  produced  a red,  thick  com- 
pound, which  by  evaporation  became  like  a natural 
Bitumen. 

The  Author  obferves  that  when  this  mixture  is 
juft  made  it  difiolves  in  Alcohol ; but  that,  in  fome 
time  it  changes  its  nature,  and  communicates  fcarce 
any  part  of  its  fubftance  to  that  folvent.  Now 
whence  can  fuch  a difference  arife,  b"ut  from  this, 
that  when  the  mixture  is  new,  the  Acid  is  as  yet 
but  fuperficially  united  with  the  Oil,  and  combines 
with  it  more  and  more  intimately,  as  the  mixture 
grows  older. 

The  fame  Author,  having  repeated  the  .experi- 
ment with  Spirit  of  Vitriol,  obtained  a compound 
which  continued  always  very  loluble  in  Spirit  of 
Wine : becaufe  Spirit  of  Vitriol  being  much  weaker 
and  more  aqueous  than  Oil  of  Vitriol,  was  incapable 
of  combining  fo  clofely  with  the  Oil  of  Turpentine, 
as  that  concentrated  Acid  did  in  the  former  experi- 
ment. By  the  by,  there  is  great  reafon  to  believe 
that  the  very  intimate  union  of  a mineral  Acid  with 
an  oily  matter  is  the  true  caufe  why  Bitumens  will 
not  diffolve  in  Spirit  of  Wine. 

It  feems  therefore  pretty  probable  that  the  Acid 
which  makes  the  Oil  of  Gummy  matters  foluble  in 
water,  and  reduces  it  to  a faponaceous  ftate,  is  fo  in- 
timately united  with  that  Oil,  that  it  lofes  its  proper- 
ties, 

* Mr.  Eadows,  in  a little  Englifh  Book,  entitled.  The  Modern 
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ties,  and  is  in  a manner  converted  into  a Neutral 
Salt.  Now  we  know  that  fuch  Salts  are  foluble  in 
water,  but  are  not  fo,  for  the  moft  part,  in  Spirit  of 
Wine. 

If  your  Tindtures  or  Elixirs  be  not  fo  ftrong  or 
fo  faturated  as  you  defire,  you  may  by  diftillation 
abftradt  part  of  the  Spirit  of  Wine  which  they  con- 
tain, and  by  that  means  give  them  fuch  a degree  of 
thicknefs  as  you  judge  proper.  But  the  Spirit  of 
Wine  thus  drawn  off  conftantly  carries  along  with 
it  a good  deal  of  the  aromatic  principle.  It  is  a 
truly  Aromatic  Strong  Water . This  Spirit  of  Wine 
alfo  carries  up  with  it  a portion  of  thin  Oil,  which 
is  fo  much  the  more  confiderable  as  the  degree  of 
heat  employed  is  greater:  and  this  is  the  reafon 
why  it  becomes  of  a milky  colour  when  mixed  with 
water. 

If  you  intend  to  make  an  Aromatic  Strong  Water 
only,  you  need  not  previoufly  extract  a Tindture 
from  the  vegetable  fubftance  with  which  you  mean 
to  prepare  your  water  : you  need  only  put  it  in  a 
cucurbite,  pour  Spirit  of  Wine  upon  it,  and  diftill 
with  a gentle  heat.  By  this  means  you  will  obtain 
a Spirit  of  Wine  impregnated  with  all  the  odour  of 
the  plant. 
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CHAP.  III. 

v* 

Of  T artar. 


PROCESS  I. 

Tartar  analyzed  by  diftillation.  ’The  Spirit , Oil , and 
Alkaline  Salt  of  Tartar. 

IN  T O a ftone  retort,  or  a glafs  one  coated  with 
lute,  put  fome  white  Tartar  broken  into  fmall 
bits ; oblerving  that  one  half,  or  at  lea'll  a full  third, 
of  the  veflel  be  left  empty.  Set  your  retort  in  a re- 
verberating furnace.  Fit  on  a large  ballon,  having  a 
frqall  hole  drilled  in  it ; lute  it  exactly  with  fat  lute, 
and  fecure  the  joint  with  a linen-cloth  fmeared  with 
lute  made  of  quick-lime,  and  the  white  of  an  egg. 
Apply  at  firft  an  exceeding  gentle  heat,  which  will 
raife  a limpid,  fourifh,  pungent  water,  having  but 
lithe  fmell,  and  a bitterifh  tafte. 

When  this  firft  phlegm  ceafes  to  come  off,  in- 
creafe  your  fire  a little,  and  make  the  degree  of  heat 
nearly  equal  to  that  of  boiling  water.  A thin  limpid 
Oil  will  rife,  accompanied  with  white  vapours,  and 
with  a prodigious  quantity  of  air,  which  will  iflue 
out  with  fuch  impetuofity,  that  if  you  do  not  open 
the  little  hole  in  the  receiver  time  enough  to  give  it 
vent,  it  will  burft  the  veflels  with  explofion.  An 
acid  liquor  will  rife  at  the  fame  time.  Continue  the 
diftillation,  increafing  the  heat  by  infenfible  degrees, 
and  frequently  unftopping  the  little  hole  of  the  re- 
ceiver, till  the  elaflic  vapours  ceafe  to  iflue,  and  the 
Oil  to  diftill. 

Then  raife  your  fire  more  boldly.  The  acid 
Spirit  will  continue  to  rife,  and  will  be  accompanied 

/ x f with 


Practice  of  Chymistry.  271 

with  a black,  fetid,  empyreumatic,  ponderous,  and 
very  thick  Oil.  Urge  the  fire  to  the  utmoft  ex- 
tremity, fo  that  the  retort  may  be  of  a perfe6t  red 
heat.  This  violent  fire  will  raife  a little  Volatile 
Alkali,  befides  a portion  of  Oil  as  thick  as  pitch. 
When  the  diftillation  is  fin i fired,  you  will  find  in  the 
retort  a black,  faline,  charred  matter,  which  grows 
hot  when  wetted,  attra&s  the  moifture  of  the  air,  runs 
per  deliquium , and  hath  all  the  properties  of  a Fixed 
Alkali. 

This  mafs,  being  expofed  to  a naked  fire  in  the 
open  air,  burns,  confbmes,  and  is  reduced  to  a white 
afh,  which  is  a fiery,  cauflic,  Fixed  Alkali. 

O BSE  RV  A T IONS. 

The  matters  qualified  to  produce  a fpirituous 
liquor  by  fermentation  do  not  all  contain  the  juft 
and  accurate  proportion  of  Acid  neceffary  to  confti- 
fute  an  Ardent  Spirit.  Many  of  them,  the  juices  of 
fruits  for  inftance,  and  efpecially  that  of  the  Grape, 
are  replete  with  a fuper-abundant  quantity  of  Acid, 
more  than  concurs  to  form  that  produdt  of  fer- 
mentation. This  fuper-abundant  Acid,  combined 
with  fome  of  the  Oil  and  Earth  contained  in  the  fer- 
mented liquor,  produces  a fort  of  Salt,  which  hangs 
for  a while  fufpended  in  that  liquor,  but  after  fome 
time,  when  the  Wine  ftands  quiet  in  a cool  place, 
feparates  from  it,  and  forms  a ftone-like  incruftation 
on  the  infide  of  the  vat  in  which  the  Wine  is  kept. 
This  matter  is  called  Tartar. 

The  Lees  of  Wine  referable  Tartar,  in  as  much 
as  they  contain,  and  yield  when  analyzed,  the  fame 
principles  ; but  they  differ  from  it  in  this,  that  they 
contain,  moreover,  a greater  quantity  of  earth,  of 
phlegm,  and  a little  Ardent  Spirit,  which  are  only 
mixed,  but  not  united  with  the  tartarous  Acid. 

The  refidue,  or  fort  of  extract,  which  remains  in 
the  cucurbite  after  Wine  hath  been  deprived  of  its 

Ardent 
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Ardent  Spirit  by  diftillation,  hath  alfo  a great  con- 
formity with  Tartar.  It  even  contains  that  portion 
of  Tartar  which  remained  fufpended  in  the  Wine  at 
the  time  of  its  diftillation  : and  accordingly  this  re- 
fidue  of  Wine,  being  analyzed,  yields  the  fame  prin- 
ciples with  Tartar. 

Hence  we  fee  that  liquors,  which  have  undergone 
the  fpirituous  fermentation,  confift  of  an  Ardent 
Spirit  and  a Tartarous  Acid  fufpended  in  a certain 
quantity  of  water; 

In  the  analyfis  of  Tartar  there  are  feveral  things 
worthy  of  notice.  The  firft  is  the  vaft  quantity  of 
Air  that  this  mixt  body  yields  when  it  begins  to  be 
decompofed.  The'chief  difficulty  attending  its  ana- 
lyfis arifes  from  this  air;  which  iffues  out  and  exerts 
its  elaftic  force  with  fuch  impetuofity,  that  all  the 
precautions  above-mentioned,  are  no  more  than  ne- 
ceffary  to  prevent  the  burfting  of  the  veffels. 

The  fmgular  nature  of  the  thin  limpid  Oil, 
which  rifes  with  this  air,  after  the  firft  acid  phlegm, 
deferves  likewile  our  particular  attention.  This 
Oil  is  one  of  the  moil  penetrating  we  know.  Boer- 
haave,  who  diftilled  Tartar  without  having  a vent- 
hole in  his  receiver,  was  obliged,  in  order  to  prevent 
its  burfting,  to  apply  it  to  his  retort,  with  a lute  fo 
weak  that  mod  of  the  elaftic  vapours  might  per- 
fpire  through  it ; and  he  obferved,  that,  though  the 
neck  of  his  retort  entered  above  five  inches  into 
the  mouth  of  his  receiver,  and  was  luted  on  as 
elofely.as  poffible  with  fuch  a lute,  yet  this  light 
Oil  of  Tartar  conftantly  returned  back  again,  as 
It  were,  and  pervaded  the  fubftance  of  the  lute, 
fo  that  a good  deal  of  it  dropped  into  a difh  placed 
on  the  outfide  on  purpofe  to  receive  it.  This  Oil 
is  probably,  rendered  fo  adftive  and  fubtile,  only 
by  having  been  exceedingly  attenuated  by  the  fer- 
menting motion.  This  experiment  is  one  of  thofe 
which  fufficientiy  prove  the  neceffiity  of  employing 
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Receivers  having  a fmall  vent-hole,  that  may  lie- 
opened  and  fhut  as  occafion  requires. 

The  laft  remark  we  fhall  make  on  the  produc- 
tions of  Tartar  by  diftillation,  relates  to  the  caput 
mertuum  found  in  the  retort  when  the  operation  is 
finilhed.  This  refidue  is  very  different  from  that 
which  ocher  vegetable  matters  afford : for,  when  they 
are  decompofed  in  clofe  veffels,  they  leave  nothing 
but  a mere  charred  matter,  in  which  no  faline  pro- 
perty appears,  and  from  which  no  Fixed  Alkali  can 
be  obtained,  but  by  carrying  their  analyfis  to  the 
utmoft ; that  is,  by  burning  them  in  the  open  air. 
Tartar,  on  the  contrary,  only  by  being  diftilled  in 
clofe  veffels,  without  burning  it  afterwards  in  the 
open  air,  is  changed  into  a fubftance  which  hath  all 
die  properties  of  a Fixed  Alkali.  This  is  probably 
owing  to  the  Tartar’s  containing  the  principles  re- 
quifite  to  form  a Fixed  Alkali  in  a much  greater 
quantity  than  they  are  to  be  found  in  any  other 
lubftance.  As  Tartar  thus  alkalizated  in  clofe  veffels 
ftill  contains  much  inflammable  matter,  it  might  be 
employed  with  advantage  as  a reducing  flux  in  fe- 
vcral  operations  of  metallurgy. 

Of  all  the  vegetable  matters  we  know,  calcined 
Tartar  yields  the  greateft  quantity  of  Fixed  Alkali ; 
which  is  likewife  very  pure,  and  therefore  much  ufed 
hi  Chymiftry. 

Burnt  Lees  of  Wine  alfo  afford  a great  quantity, 
of  Fixed  Alkali,  which -is  of  the  fame  nature  with 
that  of  Tartar.  This  Salt  is  ufed  in  different  trades, 
and  particularly  in  Dying.  The  French  Vinegar* 
makers  colled  quantities  of  thefe  Lees,  which  they 
make  up  into  cakes,  and  dry:  while  it  is  in  this  ftate 
they  call  it  Gravelle  or  Gravelee  ; and  Cendre  Gra- 
velee  when  it  is  burnt. 

If  the  extrad  of  Wine,  which  remains  after  the 
Spirit  is  drawn  off,  be  gently  evaporated  to  drynefs, 
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and  that  dry  matter  burnt  like  Tartar  or  Gravelle , 
it  will  make  a fort  of  Cendre  Gravelee  very  rich  in 
alkaline  Salt. 


PROCESS  II. 

The  Depuration  of  Tartar.  Cream  and  Cryftals  of 

Tartar. 

REDUCE  to  a fine  powder  the  T artar  you 
intend  to  purify,  and  boil  it  in  twenty-five  or 
thirty  times  as  much  water.  Filter  the  boiling  liquor 
through  a flannel-bag,  and  then  gently  evaporate 
fome  part  of  it : there  will  foon  form  on  its  furface 
a faline  cruft,  which  is  the  Cream  of  Tartar.  Let 
your  liquor  cool,  and  there  will  adhere  to  the  fides 
of  the  veftel  a great  quantity  of  a cryftallized  faline 
matter,  which  is  Cryftal  of  Tartar. 

OBSER  VAT  PONS, 

Tartar,  when  taken  out  of  the  vats  in  which 
it  forms,  is  mixed  with  a confiderable  quantity  of 
earthy  parts,  which  are  not  intimately  united  there- 
with, but  adulterate  it.  This  extraneous  earth  makes 
about  two,  fifths  of  the  whole  weight  of  common 
Tartar  but  white  Tartar,  which  is  the  beft,  con- 
tains but  about  a third  part  of  earth. 

The  method  of  refining  Tartar,  and  freeing  it 
From  this  adventitious  earth,  is  very  Ample,  as  ap- 
pears from  theprocefs.  Earthy  matters,  which  are 
not  intimately  combined  with  an  Acid  in  the  form 
of  a Neutral  Sait,  are  not  diffolilb-le  in  water  : for 
which  reafon  the  water,  in  which  crude  T artar  is 
boiled,  diffolves  the  faline  part  only,  which  paffes 
with  it  through  the  filter  ; but  doth  not  diflolve  the 
earth  of  the  Tartar,  becaufe  that  earth  is  not  com- 
bined 
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bined  with  the  faline  part,  and  fo  being  only  fuff 
pended  in  the  liquor  remains  on  the  filter. 

The  laline  parts  of  the  Tartar,  though  they  are 
now  feparated  from  the  grofs  earth  with  which  they 
\vere  mixed,  are  not  yet  perfectly  pure.  Thefe  firft 
Cryftals  of  Tartar  have  a difagreeable  ruffet  colour, 
and  are  not  tranfparent : this  is  owing  to  their 
being  coated  over,  as  it  were,  with  a fatty  matter, 
which  alfo  is  foreign  to  their  nature,  and  may  be 
feparated  from  them  without  decomposing  them  in 
the  leaft. 

The  Cryftals  of  Tartar  are  but  feldom  perfectly 
depurated  in  Chymical  Laboratories ; becaufe  the 
operation  doth  not  ufually  fucceed  well  on  fmall 
quantities : but  there  are  manufactories  which  do  it 
by  the  great,  and  fupply  the  Chymifts,  as  well  as 
the  feveral  tradefmen,  with  very  fine  and  very  pure 
Cryftals  of  Tartar.  Thefe  manufactories  are  chiefly 
fet  up  in  the  neighbourhood  of  Montpellier.  Mr* 
Fifes,  a celebrated  Profeffor  of  Medicine,  hath  in 
the  Memoirs  of  the  Academy  for  1725  defcribed  the 
operation  as  performed  in  one  of  thefe  works.  He 
tells  us  . that  haying  feparated  the  earthy  part  from 
the  Ciyftals  of  Tartar,  by  boiling  and  filtering,  they 
diifolve  them  again,  and  boil  them  in  large  caldrons, 
mixed  with  a white  faponaceous  earth,  which  cleanfes 
and  whitens  them  to  perfection. 

The  faponaceous  earth  is  found  near  the  w^orks ; 
but  it  is  not  the  only  one  that  may  be  employed  for 
this  purpofe : fince,  as  Mr.  Fifes  obferved,  they 
have  fucceffively  made  ufe  of  feveral  different  earths 
in  that  very  work,  and  that  the  earth  they  now  ufe 
hath  not  been  long  employed.  There  is  reafon  to 
think  that  moft  faponaceous  earths  might  anfwer 
the  purpofe  of  refining  Cryftal  of  Tartar  : but  one 
neceffary  condition  is  that  they  be  altogether  indif- 
foluble  by  Cryftal  of  Tartar,  which  being  acid  jdif- 
folves  many  forts  of  earth  j for,  if  they  have  not 
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this  quality,  they  will  form  a Neutral  Salt  with  the 
faline  part  of  the  Tartar,  the  nature  of  which 
they  will  entirely  change,  and  convert  it  into  fo- 
luble  T artar,  as  will  appear  by  the  experiments  that 
follow. 


CHAP.  IV. 

Crystal  of  Tartar  combined  with  several 

Substances. 


PROCESS  L 

Cryjial  of  Tartar  combined  with  Abjor bent  Earths . 

Soluble  Tartars. 

BO  I L an  Abforbent  Earth,  fuch  as  Chalk,  in  a 
pan  with  water ; and,  when  you  perceive  the 
Earth  thoroughly  divided,  and  equally  diftributed 
through  the  water,  throw  into  the  pan,  from  time  to 
time,  fome  pulverized  Cryftal  of  Tartar,  which  will 
excite  a confiderable  effervefcence.  Continue  thefe 
projections,  till  you  obferve  no  effervefcence  excited 
thereby.  All  the  Abforbent  Earth,  which  obfeured 
the  tranfparency  of  the  water,  and  gave  it  an  opaque 
white  colour,  will  gradually  difappear  as  the  Cryftal 
of  Tartar  combines  with  it  j and  when  the  com- 
bination is  perfected,  the  liquor  will  be  clear  and 
limpid.  Then  filter  it,  and  there  will  be  left  on  the 
filter  but  a very  fmall  quantity  of  Earth.  Evaporate 
all  the  filtered  liquor  with  a gentle  heat ; and  then 
fet  it  in  a cool  place  to  fhoot.  Cryftals  will  form 
therein,  having  the  figure  of  flat  quadrangular 
prifms,  with  almoft  always  one,  fometimes  two,  of 
the  angles  of  the  prifms  fhaved  down,  as  it  were ; 
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and  then  the  furfaces  at  each  end  are  oblique, 
anfwering  to  thofe  depreffed  angles.  Thefe  Cryftals 
are  a Neutral  Salt,  which  readily  diffolves  in  water ; 
a true  Soluble  'Tartar. 

O B S ER  VAT  10  NS. 

Crystal  of  Tartar  is  a faline  fubftance  of  a lin- 
gular nature.  Though  it  cryftallizes  like  a Neutral 
Salt,  yet  it  is  not  one:  it  hath  only  the  form  of  one  ; 
its  principal  properties  being  thofe  of  an  Acid. 
Neverthelefs  it  is  not  a pure  Acid;  for  it  is  united 
with  a certain  quantity  of  Oil  and  of  Earth,  which 
give  it  the  property  of  cryftallizing,  and  it  is  fcarce 
diffolvable  in  water.  It  is  a middle  fubftance  be- 
tween an  Acid  and  a Neutral  Salt.  It  is  an  Acid 
half  neutralized  ; on  which  account  it  is  capable  of 
acting  like  an  Acid  on  all  fubftances  foluble  by 
Acids,  and  fo  of  being  converted  into  a perfectly 
Neutral  Salt  by  combining  with  them  to  the  point 
of  faturation. 

In  the  experiments  made  to  neutralize  Cryftal  of 
Tartar,  Fixed  Alkaline  Salts  alone  were  formerly 
ufed.  Meff.  Duhamel  and  Groffe  were  the  firft  who 
difcovered  that  Abforbent  Earths  might  be  fubfti- 
tuted  for  Alkalis,  and  would  produce  nearly  the  fame 
effects  on  Cryftal  of  Tartar.  The  experiments  made 
by  thefe  two  Academicians  in  conjundtion  are  cir- 
cumftantially  related  in  two  curious  Memoirs  on 
this  fubjedt,  given  in  by  them  jointly,  and  printed 
with  thofe  of  the  Academy  for  1732  and  1733. 
From  thefe  Memoirs  we  took  the  procefs  here  given, 
and  fhall  borrow  from  thence  moft  of  the  remarks 
we  are  now  going  to  make. 

Stone-lime  holds,  as  it  were,  the  middle  place 
between  mere  Abforbent  Earths  and  Fixed  Alkalis. 
Now,  feeing  Cryftal  of  Tartar  may  be  converted 
into  a Neutral  Salt  by  either  of  thefe  two  fubftances, 
it  follows  that  Lime  ought  to  produce  the  fame  effedt 
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upon  it.  Accordingly  MefT.  Duhafnel  and  Groftb 
found  it  to  be  fo  upon  trial ; having  formed,  with 
Lac  Calcis  and  Cryftal  of  Tartar,  a Neutral  Salt  per- 
fectly like  that  which  re'fults  from  the  union  of  that 
faline  matter  with  Chalk.  Cremor  calcis , or  that 
falino-terrene  pellicle  which  forms  on  lime-water, 
produced  the  fame  effeft:  but,  what  is  mod  fingular 
is,  that  lime-water  itfelf,  though  it  be  clear  and 
limpid,  and  confequently  doth  not  feem  to  contain 
any  earthy  particles,  produced  neverthelefs  .a  great 
eftervefcence  with  Cryftal  of  Tartar,  and  neutralized 
it  as  perfectly  as  Cremor  calcis , or  -water  ever  fo  much 
impregnated  with  Chalk.  This  arifes  from  hence, 
that  a great  quantity  of  the  falinO-terrene  matter, 
which  forms  the  Cremor  calcis , is  diffolved  an  the 
lime-water. 

Though  lime-water  neutralizes  Cryflal  of  Tartar 
as  perfectly  as  Chalk  does,  and  though  the  Cryftals 
of  Soluble  Tartar,  or  Neutralized  Tartar,  thereby 
produced,  be  like  thofe  which  have  Chalk  for  their 
bafts,  yet  MefT.  Duhamel  and  Groffe  observed  fome 
differences,  worthy  of  notice,  between  the  pheno- 
mena accompanying  the  produdtion  of  thefe  two 
Neutral  Salts,  which  referable  each  other  fo  much 
that  they  feem  but  one  and  the  fame  fpecies  of  Salt, 
The  principal  difference  confifts  in  this,  that  the 
water  containing  the  Tartar  neutralized  by  Chalk  is 
very  limpid,  and  leaves  but  a very  frnall  quantity  of 
earth  on  the  filter ; whereas  the  lime-water,  with 
which  Tartar  hath  been  neutralized,  leave's  on  the 
biter  a confiderable  quantity  of  earth. 

This  muff  appear  the  more  furprifing  that  the 
water  replete  with  Chalk  was,  before  its  union  with 
the  Cryfcal  of  Tartar,  turbid  and  opaque;  whereas 
the  lime-water  was  at  firft  clear  and  limpid.  Meff  ; 
Duhamel  and  Groffe  fufpedt  this  to  arife  from  hence, 
that  the  effervefcence  excited,  while  the  Cryftal  of 
Tartar  diffolves  the  matter  contained  in  lime-water, 
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is  greater  than  that  which  is  produced  by  its  union 
with  Chalk  fufpended  in  water. 

<c  If  we  confider,”  fay  they,  cc  that  in  a great  efrer- 
*f  vefcence  a confiderable  quantity  of  the  Acid  Spirit 
u is  evaporated,  we  fhall  eafily  perceive,  that,  the 
« more  of  that  Spirit  efcapes,  the  more  of  the  earth 
« of  the  Tartar  will  be  precipitated.  Now,  as  the 
« effervefcence  with  lime-water  is  more  confidera- 
“ ble,  and  as  there  is  lefs  alkaline  earth  to  check,  as 
« it  were,  and  reftrain  the  Acid,  than  in  the  experi- 
« ment  with  Chalk,  a greater  quantity  of  the  acid 
<c  Spirit  may  efcape  ; which  being  entirely  loft  will 
<c  caufe  more  earth  to  precipitate  in  this  cafe  than 
<f  in  the  other,  where  the  Acid  is  all  at  once  at- 
iC  trailed  by  a great  deal  of  alkaline  earth*,  and  ac- 
<c  cordingly  this  was  the  reafon  that  our  Tartar  dif* 
« folved  by  Chalk  depofited,  in  cryftallizing,  a grey 
“ earth,  which  was  fcarce  perceivable  in  the  experi- 
<f  ment  made  with  lime-v/ater. 

Yet  perhaps,”  fay  they,  fC  an  Acid,  which  we 
<f  fulpedt  to  be  contained  in  Lime,  may  have  partly 
<c  occafioned  the  precipitation  of  this  earth.”  The 
exiftence  of  this  Acid,  which  thefe  gentlemen  at  that 
time  only  fufpedted,  hath  been  fince  demonftrated 
by  feveral  experiments,  and  particularly  by  thofe 
which  Mr.  Malouin  hath  published.  This  Acid  ,is 
the  Vitriolic,  which,  in  combination  with  fome  of 
the  earth  of  the  Lime,  forms  a lort  of  Selenitic  Salt; 
which  adds  greatly  to  the  probability  of  Meff. 
Duhamel  and  Grofle’s  laft  conjedture.  I fhall  now 
explain  how  I conceive  the  Vitriolic  Acid  in  Lime 
may  occafion  the  copious  precipitate  which  falls  in 
lime-water,  when  Cryftal  of  Tartar  is  neutralized 
by  it. 

The  quantity  of  Vitriolic  Acid  contained  in  Lime 
is  very  inconfiderable ; fo  that  to  convert  it  into 
a Neutral  Salt  requires  its  intimate  union  with  a 
very  fma.l]  quantity  of  the  earthy  and  abforbent 
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parts.  Hence  it  comes  to  pafs,  that,  when  water  is 
poured  upon  Quick-lime,  in  order  to  make  Lime- 
water,  it  in  fome  fort  divides  the  Lime  into  two 
parts.  All  the  particles  of  Abforbent  Earth,  which 
had  not  contracted  an  union  with  the  Acid,  are  at 
firft  barely  fufpended  in  the  liquor,  the  tranfparency 
of  which  they  deftroy,  giving  it  an  opaque  white 
colour  ; and  this  is  what  makes  the  Lac  calcis : but 
they  foon  feparate  from  it,  and  fall  to  the  bottom,  in 
the  form  of  a precipitate ; becaufe  they  aye  not  fo- 
luble  in  water.  By  this  precipitation  the  kquor  be- 
comes limpid,  and  remains  impregnated  only  with 
fuch  of  the  earthy  parts  as  are  uniced  with  the  Vi- 
triolic Acid,  in  the  form  of  a kind  of  Neutral  Salt, 
and  have  by  that  union  acquired  Volubility.  But 
the  Vitriolic  Acid  finding  many  more  Abforbent 
parts  in  the  Lime  than  were  neceffary  to  neutralize 
it,  in  a manner  over-dofed  itfelf  with  earthy  parts, 
and  thereby  exceeded  the  bounds  of  a perfect 
Neutrality. 

On  the  other  hand,  it  hath  been  fhewn  that  Cryftal 
of  Tartar  is  an  imperfeCt  Neutral  Salt.  hfow  thefe 
two  Salts,  which,  are  neither  of  them  perfectly 
Neutral,  differ  from  a perfectly  Neutral  Salt  by  pro- 
perties direCtly  oppofite  to  each  other ; feeing  the 
Selenitic  matter  in  Lime  exceeds  in  its  abforbent  or 
alkaline  quality,  and  Cryftal  of  Tartar  exceeds,  on 
the  contrary,  in  acidity. 

What  muft  be  the  confequence,  therefore,  of  mix- 
ing thefe  two  faline  matters  together  ? The  fame  as 
when  an  Acid  is  mixed  with  a Fixed  Alkali ; that 
is,  the  Salt  y/hich  exceeds  in  acidity  will  combine 
with  the  fuper- abundant  alkaline  earth  or  the  Se- 
lenitic Salt  : fo  that  thefe  two  faline  matters  will 
both  become  perfectly  Neutral  Salts.  Yet  thefe  two 
Neutral  Salts  have  not  the  fame  degree  of  folubility 
in  water.  The  neutralized  Cryftal  of  Tartar  dif- 
folves  very  readily  in  water,  and  is  for  that  reafon 
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called  Soluble  Tarta>r:  the  Selenitic  Salt,  on  the 
contrary,  is  hardly  diftblvable  in  it  at  all.  Now  it  is 
a rule  that,  when  two  Saks  of  this  nature  meet  to- 
gether, the  moil  foluble  always  remains  united  with 
the  water,  exclufive  of  the  other,  which  is  forced  to 
precipitate.  This  I imagine  to  be  what  happens  in 
the  prefent  cafe ; and  the  precipitate  which  vfe  fee 
fall,  in  the  lime-water  employed  to  neutralize  Cryftal 
of  Tartar,  feems  to  me  to  be  no  other  than  the  Se- 
lenitic Sal  of  the  Lime;  which,  being  lefs  foluble 
than  the  neutralized  Tartar,  gives  place  to  it,  and 
feparates  from  the  liquor. 

Indeed  we  cannot,  in  my  opinion,  account  for  the 
precipitate  under  confideration,  any  other  way,  than 
by  fuppofing  it  to  be  a portion  either  of  the  earth  of 
the  Cryftal  of  Tartar,  or  a portion  of  the  Lime. 
Now,  either  of  thefe  earths  is  diffolvable  by  Acids; 
whereas  the  precipitate  in  queftion,  according  to  the 
obfervations  of  Meff.  Duhamel  and  Grofte,  is  not 
fo : and  this  ought  to  be  the  cafe,  if  the  precipitate 
be  nothing  but  the  Selenitic  Salt  of  the  Lime,  \yhich 
being  a Neutralized  Salt,  partly  conftituted  by  the 
moft  powerful  of  all  the  Acids,  muft  be  unalterable 
by  any  Acid  whatever. 

Meff.  Duhamel  and  Grofte  made  a great  many 
experiments  on  the  combinations  of  Cryftal  of  Tar- 
tar with  different  forts  of  earths.  The  refult  of 
the  whole  is,  that  there  are  fome  earths  which  this 
Acid  diffolves,  and  which  contract  luch  an  union 
with  Cryftal  of  Tartar,  that  they  not  only  change 
its  external  chara&er  > that  is,  its  tendency  to  cryf- 
tallize,  and  its  indiftolublenefs  in  cold  water,  but 
alfo  entirely  alter  its  tafte  and  other  qualities.  In  a 
word,  thofe  earths  produce  pn  this  Salt  all  the 
effects  of  alkaline  Salts.  Thefe  earths  are  fuch  as 
are  called  Abforbent  Earths : ftone-lime,  animali- 
lime,  cretaceous  earths,  a portion  of  calcined  gyp- 
fum,  and  of  pot-alh ; in  fhort,  all  fuch  as  diftilled 
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vinegar  is  capable  of  diffolving:  this  is  the  mark  by 
which  thofe  earths,  which  are  qualified  to  neutralize 
Cryftal  of  Tartar,  and  to  render  it  foluble,  may  be 
diftinguifhed. 

MeT.  .Duhamel  and  GrofTe  found  alfo  upon  trial, 
that  there  are  other  earths,  on  the  contrary,  which 
are,  in  a manner,  inacceflible  to  the  Acid  of  Cryftal 
of  Tartar  j that  they  take  up,  indeed,  the  groffeft 
and  redundant  Oil  of  the  Tartar,  but  without  affect- 
ing its  faline  part  at  all : and  if  thefe  earths  are  ever 
obferved  to  form  any  union  with  the  Cryftals  of 
Tartar,  as  happens  in  the  refineries  near  Mont- 
pellier, that  union  is  only  fuperficial,  not  intimate ; 
and  therefore  it  alters  none  of  the  characters  of  the 
Salt.  Among  thefe  earths  are  the  clayey,  bolar, 
fandy  earths,  and  others  of  that  kind.  Hence  MefT. 
Duhamel  and  Groffe  conclude  that  thefe  are  the 
earths  which  ought  to  be  employed  in  the  purifica- 
tion and  whitening  of  Cryftal  of  Tartar.  Vinegar  is 
here  alfo  the  teft  by  which  it  may  be  known  whether 
an  earth  intended  for  this  purpofe  be  fit  for  it : for 
you  may  be  fure  that  it  will  form  no  union  with 
Cryftal  of  Tartar,  if  the  Acid  of  Vinegar  be  in- 
capable of  diffolving  it. 


PROCESS  II. 

Cryftal  of  Tartar  combined  with  Fixed  Alkalis.  The 
Vegetable  Salt.  Saignette  s Salt . The  decomfiofttion 
of  Soluble  Tartars. 

IN  eight  parts  of  water  diffolve  one  part  of  a very 
pure  alkaline  Salt,  perfectly  freed  from  the 
phlogifton  by  calcination.  Heat  this  lixivium  in  a 
fcone  pan  fet  on  a fand-bath,  and  from  time  to  time 
throw  into  it  a little  powdered  Cream  of  Cryftal  of 

Tartar. 
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Tartar.  Each  projection  will  excite  a great  effervefi 
cence,  attended  with  many  bubbles,  which  will  rife 
to  a confiderable  height,  one  over  the  othei.  Stii 
the  liquor  when  the  effervefcence  ceafeSj  and  you 

will  fee  it  begin  again.  . 

When  no  effervefcence  appears  upon  ftirring  the 
liquor,  add  a little  more  Cream  of  Tartar,  and  the 
fame  phenomena  will  be  renewed.  Go  on  thus  till 
you  have  obtained  the  point  of  perfedt  faturation. 

’ Then  filter  your  liquor.  If  the  Alkali  you  made 
ofe  of  was  the  Salt  of  Soda,  evaporate  your  liquor 
quickly  to  a pellicle,  and  there  will  Ihoot  in  it  cryftals 
of  nine  fides  refembling  a coffin;  the  bottom  part 
thereof  being  concave,  and  ftreaked  with  a great 
many  parallel  lines  ; and  this  is  S aigrette  5 Salt.  If 
you  have  employed  any  other  Alkali  but  Soda,  or 
the  bafis  of  Sea-falt,  evaporate  your  liquor  (lowly  to 
the  confidence  of  a fyrup  : let  it  -(land  quiet,  and 
there  will  form  in  it  cryftals  having  the  figure  of 
flatted  parallelepipeds ; and  this  is  the  Vegetable 
Salty  or  T artarized  Tartar.  > ■ 

0 B S E R VAT  IONS. 

Seeing  pure  Abforbent  Earths  are  capable  of 
neutralizing  Cryftal  of  Tartar,  and  converting  it 
into  Soluble  Tartar,  there  is  dill  more  reafon  to  ex- 
pedt  that  Fixed  Alkalis  fhould  poffefs  the  fame  pro- 
perty, as  “they  have  a much  greater  affinity  with 
Acids:  and  accordingly  Cryftal  of  Tartar  always 
forms,  with  every  fpecies  of  thefe  falts,  a Neutral 
Salt,  which  is  a Soluble  Tartar. 

A Soluble  T artar,  formed  by  the  union  of  Cryftal 
of  Tartar  with  Tartar  converted  into  an  Alkali  by 
fire,  hath  been  long  ufed  in  medicine  as  a gentle  fa- 
ponaceous  purgative,  known  by  the  names  of  Tar* 
tarized  Tartary  or  the  Vegetable  Salt.  But  the  So- 
luble Tartar, prepared  by  combining  Cryftal  of  Tar~ 
tar  with  the  Alkali  of  Soda,  which,  as  we  remarked 
7 . before* 
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before,  is  analogous  to  the  bafis  of  Sea-falt,  and  dif- 
ferent from  all  other  Alkalis,  was  not  well  known  to 
Chymifts  till  the  year  1731,  when  M.  Boulduc  pub- 
lifhed  the  preparation  in  a Memoir  printed  in  the 
Academy’s  collection  for  that  year*. 

Not  but  that  it  was  very  much  uled  before  that 
. time  3 for  it  had  been  for  feveral  years  in  high  re- 
putation, and  prefcribed  inftead  of  Tartarized  Tar- 
tar, which  became  almoft  quite  negleCted.  But 
M.  Saignette,  a Phyfician  of  Rochelle,  who  was  the 
firft  inventor  and  vender  of  this  Salt,  did  not  publifh 
the  preparation  of  it,  which  he  kept  as  a fecret:  and 
this  probably  contributed  not  a little  to  the  great 
efteem  which  this  medicine  had  acquired : for  men 
are  naturally  inclined  to  put  a much  greater  value 
on  fecrets,  than  on  what  is  univerfally  known.  He 
gave  it  the- name  of  Sal  Rolychreftum  ; and  the  pub- 
lic called  it  alio  Saignette  5 Salt , and  Rochelle  Salt. 
Since  the  difcoveries  of  M.  Geoffroy  and  M.  Boul- 
<duc  were  publifhed,  the  method  of  preparing  this 
Salt  hath  been  no  fecret : it  was  defcribed  in  Dif- 
penfatories,  and  every  Apothecary  hath  made  it  ever 
fince. 

Saignette’s  Salt,  as  well  as  every  other  Soluble 
Tartar,  melts  when  laid  on  live  coals,  boils  up,  emits 
fmoke,  and  leaves  a black  charred  matter  behind. 
This  refemblance  of  Saignette’s  Salt  to  Tartarized 
Tartar,  joined  to  the  fmell  of  the  vapour  which  ex- 
haled in  burning  it,  and  is  the  fame  with,  that  of 
Tartar,  were  the  firft  notices  that  led  M.  Boulduc 
to  fuppofe  this  Salt  to  be  a Soluble  Tartar.  On 
examining  the  alkaline  coal  produced  by  the  cal- 
cination, and  comparing  it  with  that  left  by  Tarr 

* It  could  not  be  any  longer  concealed;  for  M.  Geoffroy 
.having  made  fome  experiments  on  the  fame  fubjeft,  without 
knowing  any  thing  of  what  M.  Boulduc  had  done,  likewife  dif- 
ccvered  it.  See  the  Hiftory  of  the  Academy  for  1 73 1>  p«  35* 

• <1  tarized 
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Prized  Tartar,  he  perceived  there  was  fome  differ- 
ence  between  them.  At  laft  his  friend,  M.  Grofte,, 
having  advifed  him,  as  he  tells  11s  in  his  Memoir,  to* 
combine  Cryftal  of  Tartar  with  the  Salt  .of  Soda, 
and  to  examine  the  new  Salt  that  would  reiult  from 
their  union,  M.  Boulduc  immediately  fufpeCted  that 
it  muff  produce  a fpecies  of  Soluble  Tartar,  which 
might  poffibly  prove  to  be  the  Salt  in  queftion.  Nor 
was  he  miftaken  in  his  conjecture : for  with  thefe 
two  laline  fubftances  he  actually  combined  a Salt 
perfectly  like  Saignette’s. 

Under  the  head  of  Borax  we  remarked  that  it 
contains  an  Alkali  like  the  bafis  of  Sea-falt.  This 
Alkali  is  not  perfectly  neutralized  by  the  fedative 
Salt,  which  is  alfo  contained  in  Borax : for  its 
alkaline  properties  are  fo  perceptible  as  to  have  led 
fbme  Chymifts  to  think  that  Borax  was  only  an 
Alkali  of  a particular  kind.  This  induced  M.  le 
Fevre,  a Phyfician  at  Uzes,  and  one  of  the  Acade- 
my’s correfpondents,  to  combine  Cryftal  of  Tartar 
with  Borax,  and  to  examine  the  refult.  He  com- 
municated to  the  Academy  his  experiments  on 
this  fubjeCt ; by  which  he  found  that  the  combina- 
tion of  rhefe  two  faline  matters  forms  a Soluble 
Tartar,  but  greatly  different  from  Saignette’s  Salt ; 
efpecially  in  that  it  doth  not  cryftallize,  but  re- 
mains in  the  form  of  a gummy  matter,  and  retains 
all  the  Acidity  natural  to  pure  Cream  or  Cryf- 
tal of  Tartar : a circumftance  which  is  very  re- 
markable. ‘ ’ 

Mr.  Lemery  had  the  curiofity  to  repeat  M.  le 
Fevre’s  experiment,  and  found  that  this  Angular  So- 
luble Tartar  had  the  properties  afcribed  to  it  by  the 
inventor.  The  procefs  he  recommends  for  making 
the  experiment  with  luccefs  is  as  follows  : 

“ Take  four  ounces  of  Cryftal  of  Tartar  finely 
pulverized,  and  two  ounces  of  Borax  carefully 
<c  powdered,  and  put  thefe  two  Salts  into  a flint- 

“ glafs 
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€c  glafs  body.  Pour  on  them  two  ounces  of  watei*r 
cc  and  fet  the  cucurbite  in  a fand-bath.  Warm  it 
“ with  a gentle  fire,  and  then  increafe  the  heat  fo 
ec  as  to  make  the  liquor  boil  for  a quarter  of  an 
tc  hour ; which  will  produce  a perfect  diffolution  of 
*f  the  Cream  of  Tartar  and  Borax.  After  the  dif- 
£C  folution  of  thefe  two  Salts  united  together,  the 
<c  liquor  will  remain  clear  and  limpid,  though  the 
tc  boiling  hath  diffipated  a good  deal  of  it.  If  the 
tc  liquor  be  flill  further  evaporated,  the  remaindeT 
t£  wfll  have  the  confiftence  of  Honey  or  Turpen- 
£f  tine ; and  if  the  evaporation  be  carried  flill  far- 
cc  ther,  with  a gentle  heat,  the  matter  remaining  will 
tc  in  colour  refemble  the  gum  of  a plum-tree,  and 
<c  yield  to  preffure  as  that  does ; and,  if  it  be  expofed 
“ to  the  air  in  a damp  place,  it  will  grow  moift  and 
cc  run,  almofl  like  Salt  of  Tartar  a new  and  fin- 
gular  property,  'which  belongs  neither  to  Borax  nor 
to  Cryflal  of  TaTtar,  when  they  are  not  combined 
together. 

All  Soluble  Tartars  are  eafily  decompounded,  by 
means  of  a certain  degree  of  heat.  They  yield  in 
diflillation  the  fame  principles  as  Tartar;  and  the 
Alkali  that  remains,  when  they  are  perfectly  cal- 
cined, confifls  of  that  which  the  Tartar  naturally 
affords,  and  of  the  alkaline  matter  with  which  it  was 
converted  into  a Neutral  Salt. 

Thefe  Neutral  Salts,  refulting  from  the  union  of 
Cryflal  of  Tartar  with  any  alkaline  matter,  are  alfo 
decompounded  by  all  the  Acids,  even  by  Vinegar, 
which  nevertheless  is  an  Oily  Vegetable  Acid,  and 
confequently  of  the  fame  kind  with  Cryflal  of  T artan 
The  reafon  of  this  is,that  theAcid  of  Vinegar, though 
blunted  by  much  phlegm  and  oil,  muff  be  con- 
fidered  as  a free  and  pure  Acid,  when  compared  with 
Cryflal  of  Tartar,  which  is  flill  more  embarraffed 
with  heterogeneous  matters,  fo  as  to  be  a femi- 
neutral  Salt. 


When 
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When  Soluble  Tartar  is  decompounded  by  an 
Acid,  the  Cryftal  of  Tartar,  which  helped  to  con- 
ftitute  the  Neutral  Salt,  is  then  wholly  recovered,, 
Thisfaline  matter,  being  feparated  from  that  which 
rendered  it  foluble  in  water,  ceafes  now  to  be  fo, 
and  for  that  reafon  precipitates  to  the  bottom  of  the 
liquor. 

The  Neutral  Salts,  refulting  from  the  decompofi- 
tion  of  Soluble  Tartar  by  an  Acid,  differ  according 
to  the  Acid  made  ufe  of.  From  Saignette’s  Sait 
decompounded  by  the  Vitriolic  Acid  Mr.  Boulduc 
obtained  a true  Glauber’s  Salt,  and  a precipitate  of 
Cryftal  of  Tartar:  and  this  he  juftly  adduces  as  a 
demonftrative  proof  that  Saignette’s  Salt  is  no  other 
than  Cryftal  of  Tartar  neutralized  by  a Fixed  Alkali 
analogous  to  the  bafis  of  Sea-falt. 

Though  all  Soluble  Tartars  may  be  decompound- 
ed by  Acids,  as  hath  juft  been  faid,  yet  they  do  not 
all  forfake  their  bafes  with  equal  facility./  Meff.  Du- 
hamel  and  Groffe  found,  that,  in  this  refpeft,  they 
obferve  the  following  order,  beginning  with  thofe 
which  afford  the  readied  and  moft  copious  precipi- 
tate : viz.  Soluble  Tartar  made  1.  with  Potafh  ; 2. 

j » 

with  Chalk ; 3.  with  uncalcined  oyfter-fhells ; 4. 
with  Stone-Lime ; 5.  with  calcined  oyfter-fhells  j 
6.  with  Salt  of  Tartar  7.  with  Salt  of  Soda ; 8.  and 
laftly,  Tartar  made  foluble  with  Borax  is  not  preci- 
pitated by  diftiiled  Vinegar. 

It  is  not  eafy  to  account  for  this-  difference  be- 
tween Soluble  Tartars.  If  the  Salt  of  S.oda  were 
more  alkaline  than  Salt  of  Tartar,  and  Borax  more 
alkaline  than  the  Salt  of  Soda,  it  might  be  conjec- 
tured that  the  more  alkaline  the  matters  are  with 
which  Cryftal  of  Tartar  is  neutralized,  the  clofer  is 
the  union  ’it  contra&s  with  them  ; fince'  it  is  plain, 
from  what  hath  been  faid  on  this  fubjecft,  that 
though  Soluble  Tartars,  which  have  for  their  bafis 
Abforbent  Earths  only,  not  converted  into  Lime, 

are 
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are  more  eafily  decompounded  than  thofe  which  are 
rendered  foluble  by  Limes ; and  thefe  again  more 
eafily  than  thofe  which  have  a Fixed  Alkali  for  their 
bafis.  But,  on  the  contrary,  the  Salt  of  Soda  is  lefs 
alkaline  than  Salt  of  Tartar,  and  Borax  Bill  lefs  than 
the  Salt  of  Soda. 


PROCESS  III. 

Cryftal  of  Tartar  combined  with  Iron.  Chalybeate d 
Tartar.  Tintture  of  Steel  with  Tartar.  Soluble 
Chaly heated  Tartar. 

MI  X four  ounces  of  Iron,  in  filings,  with  one 
pound  of  white  Tartar  finely  pulverized. 
Boil  the  mixture  in  about  twelve  times  as  much 
water  as  you  took  of  Tartar.  When  the  faline  part 
of  the  Tartar  is  diffolved,  filter  the  liquor  boiling- 
hot  through  a flannel-bag,  and  then  fet  it  in  a cool 
place.  In  a very  little  time  cryflals  of  a ruflfet 
colour  will  fhoot  therein.  Decant  the  liquor  from 
thefe  cryflals ; evaporate  it  to  a pellicle,  and  fet  it 
again  to  cryftallize.  Go  on  in  this  manner  till  it  will 
fhoot  no  more.  Colle6t  all  the  Salt  you  have  thus 
obtained,  and  keep  it  under  the  name  of  Chalybeated 
Tartar . 

To  make  the  Tindlure  of  Steel  with  Tartar, 
mix  together  fix  ounces  of  clean  Iron  filings,  and 
one  pound  of  white  Tartar  in  powder.  Put  this 
mixture  into  a large  iron  kettle,  and  pour  thereon 
as  much  rain-water  as  will  moiften  it.  Make  a 
pafle  of  this  matter,  and  leave  it  thus  in  a mafs  for 
twenty-four  hours.  Then  pour  on  it  twelve  pounds 
of  rain-water,  and  boil  the  whole  for  twelve  hours 
at  leafl,  Birring  the  mixture  frequently,  and  add- 
ing from  time  to  time  fome  hot  water,  to  fupply 
the  place  of  what  evaporates.  When  you  have 
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thus  boiled  the  liquor,  let  it  Hand  quiet  for  fome 
time-,  and  then  pour  it  off  from  the  fediment  at 
bottom.  Filter,  and  evaporate  to  the  confidence  of 
a iyrup ; and  you  have  the  Tint!  ure  of  Mars  with 
T 'ar  tar.  Fhe  Difpenlatories  generally  order  an  ounce 
of  rectified  Spirit  of  "Wine  to  be  poured  on  this 
Tin&ure,  in  order  to  prefer ve  it,  and  to  keep  it  from 
growing  mouldy,  as  it  is  very  apt  to  do. 

Soluble  Chaly heated  Tartar  is  prepared  by  mixing 
four  ounces  of  Tartarized  Tartar,  with  one  pound 
of  the  Tindure  of  Mars  with  Tartar,  and  evaporat- 
ing them  together  in  an  iron  veffel  to  drynefs;  after 
which  it  is  kept  in  a well-ifopped  phial,  to  prevent 
its  growing  rnoid  in  the  air. 


OBSERVATIONS. 

The  three  preparations  of  this  procefs  are  me- 
dicines very  well  known  and  much  ufed.  There  is 
even  reafon  to  think  that  thofe,  who  fird  thought 
of  combining  Tartar  in  this  manner  with  Iron, 
had  it  in  their  view  to  prepare  compofitions  ufeful 
in  medicine,  rather  than  merely  to  produce  new 
combinations  for  the  improvement  of  Chymidry. 
Indeed,  were  we  to  confider  only  the  account  here 
giv-m  of  the  manner  in  which  thefe  tiiree  comoofi- 
tions  are  made,  we  fhould  be  inclined  to  think 
Cr^dal  of  Tartar  incapable  of  diflolving  Iron  fo 
•thoroughly  and  radically,  that,  from  the  union  of 
• thefe  two  dibdances,  a Neutral  Metallic  Salt  dtould 
anfe,  a Tartar  neutralized  and  made  foluble  by  Iron 
For  it  is  very  certain  that  the  fird  of  thefe  prepara- 
tions, which  is  called  Chalybeated  Tartar,  is  noJhme 
but  the  fahne  part  of  Tartar  difiblved  by  boilinf 
> water,  and  then  precipitated  and  crydallfeed  alon? 
wvith  particles  of  Iron,  that  are  reduced,  at  mod° 
unto  a rud,  or  a crocus  only,  but  have  contracted  no 
union  with  the  Cry  dal  of  Tartar,  which  remains  as 
/Vcid  and  as  indilfoluble  after  this  preparation  as 

0L*  U b<&&' 
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before.  Accordingly  it  is  called  only  Chalybeaied 
'Tartar , and  not  Soluble  Chaly heated  Tartar:  and, 
as  this  latter  flame  hath  been  given  only  to  the 
TartarizedTindture  of  Mars  compounded  withTar- 
tarized  Tartar;  that  is,  with  Tartar  rendered  fo- 
luble  by  a Fixed  Alkali,  and  not  by  Iron  ; there  is 
reafon  to  prefume,  that  the  Tindture  of  Mars  alone 
was  not  thought  worthy  of  being  called  a Soluble 
Chalybeated  Tartar;  but  that  the  name,  importing 
Tartar  rendered  Jolublc  by  Mars , belongs  to  that 
Tindture  only  when  compounded  with  a true  So- 
luble Tartar. 

It  is  neverthelefs  very  certain  that  the  Tindture 
of  Mars  made  with  Tartar  contains  a true  Soluble 
Chalybeated  Tartar;  that  is,  a Neutral  Salt  confift- 
ing  of  Cryftal  of  Tartar  united  with  Iron,  and  ren- 
dered foluble  by  that  union.  The  long  boiling,  ne- 
ceffary  to  prepare  this  Tindture,  gives  the  Acid  of 
Tartar  time  to  diffolve  the  Iron  radically,  and  to 
unite  very  clofely  therewith:  but  this  is  not  the 
cafe  in  the  preparation  of  Chalybeated  Tartar;  to 
make  which  the  Tartar  is  boiled  in  water  only  as 
long  as  is  neceffary  for  the  diffolution  of  its  faline 
parts ; ,that  is,  about  a quarter  or  half  an  hour  ; in 
which  fpace  the  Acid  of  the  Tartar  can  fcarce  be- 
gin to  adt  on  the  furface  of  the  Iron  : for  Acids 
have  not  fb  quick  an  efFedl  on  metals,  as  on  Alkalis 
and  Abforbent  Earths.  Metallic  fubltances,  being 
vaftly  more  compadt,  are  not  near  fo  loon  diffolved 
by  Acids,  and  especially  by  Vegetable  Acids  weak- 
ened with  heterogeneous  matters,  as  the  Acid  of 
Tartar  is. 

I thought the  diffolution  of  Iron  by  Tartar  a 
point  of  fufficient  importance  to  deferve  a little 
more  attention  than  hath  commonly  been  given 
to  it  ; and  for  that  reafon  refolved  to  examine,  and 
trace  with  care,  the  phenomena  obfervable  in  this 


operation. 
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. As  the  crude  Tartar,  employed  in  making  the 
A artarized  Tindiire  of  Mars,  is  replete  with  many 
oily  and  earthy  parts,  which  cannot  but  obdrud  the 
diffolution  of  the  Iron,  and  prevent  our  feeing  clearly 
how  that  dilfolution  is  carried  on,  I thought  it  better 
to  make  ufe  of  Cream,  or  Crydals,  of  Tartar,  which, 
being  pure  and  freed  from  all  thofe  heterogeneous 
parts,  diffolve  in  boiling  water  without  prejudicing 
its  tranfparen  cy. 

I therefore  pulverized  Cream  of  Tartar,  and  dif- 
folved  as  much  thereof  in  boiling  water  as  it  would 
take  up.  This  folution  I poured  boiling  hot  into  a 
matrafs,  at  the  bottom  of  which  I had  laid  fome  fine 
'Iron  wire  cut  into  fmall  pieces.  I fet  the  matrafs  in 
a fand-bathj  and  having  heated  it  fo  as  to  make  the 
liquor  boil,  I obferved  that,  the  indant  befote  it 
boiled,  the  liquor  began  to  ad  vefy  perceptibly 
upon  the  Iron,  in  the  fame  manner  as  other  Acids 
ad  on  metallic  fubdances ; that  is,  there  appeared 
on  the  furfaces  of  the  little  bits  of  Iron"  fmall 
bubbles,  which  immediately  rofe  to  the  furface  of 
-he  liquor,  and  fucceeded  each  other  fo  fad,  that 
;hey  formed  lines,  or  jets,  feemingly  continued  from 
[.he  furface  of  the  Iron  to  the  furface  of  the  li- 
quor, which  little  by  little  acquired  a faint  tinge  of 
. yellow. 

When  the  liquor  was  heated  fo  as  to  boil,  the 
diffolution  dill  went  on,  but  much  more  brifldy, 
md.  the  liquor  acquired  a deeper  colour.  After 
soiling  about  an  hour,  the  liquor,  which  at  drd 
vas  very  clear*  became  tirrbid,  and  of  an  opaque 
white  j which  made  me  think  that  fome  of  the 
-ream  of  Tartar,  diffolved  therein,  beptm  to  pre- 
ipitate.  0 r 

I let  the  whole  boil  fome  time  longer,  and  the 
white  precipitate  becoming  more  confiderable,  I re- 
:dved  to  filter  the  liquor,  which  paffed  through  clear, 
rnd  tinged  with  a greenifh  yellow.  There  remained 
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on  the  filter  a whitifh  fediment,  which  I found  to  be 
true  Cream  of  Tartar.  The  filtered  liquor  tailed 
much  like  a folution  of  copperas.  I evaporated  it  in 
a glafs  bafon,  fet  in  a fand-heat,  but  no  pellicle  ap- 
peared; which  made  me  conclude  that  it  would  pro- 
duce no  cryflals : accordingly  having  taken  fome  of 
it  out  of  the  bafon,  when  it  was  confiderably  re- 
duced by  evaporation,  and  fet  it  in  a cool  place,  no 
cryftal  fhot  in  it. 

The  reft  of  the  liquor  I evaporated  to  drynefs : 
it  left  a blackifh  brown  refiduum,  which  had  the 
lame  tafte  with  the  liquor  before  evaporation,  but 
much  ftronger.  This  reliduum  melts  very  readily 
in  the  mouth,  without  leaving  on  the  tongue  the  leaft 
gritty  particle.  Being  expofed  very  dry  to  the  air, 
it  grows  moift,  and  runs  into  a liquor  in  a very  little 
time.  It  diffolves  eafily  and  readily  in  a very  fmal.1 
quantity  of  cold  water.  This  folution  being  mixed 
with  Fixed  Alkalis,  in  various  proportions,  doth  not 
grow  turbid,  nor  drops  any  precipitate ; but  with  a 
decodlion  of  galls  it  makes  ink.  Acids  give  it  a 
much  clearer  colour,  and  at  firft  produce  no  preci- 
pitation ; but,  in  a quarter  of  an  hour,  there  appears 
a precipitate  much  of  the  fame  colour  with  the  folu- 
tion.  This  precipitate  is  no  other  than  Cream  of 
Tartar,  tinged  of  a rufiet  colour  by  the  liquor,  which 
grows  turbid,  and  a little  whitifh,  when  the  preci- 
pitate begins  to  form. 

Thefe  experiments,  and  the  circumftances  at- 
tending them,  will  not  allow  us  to  doubt  the  truth 
of  what  I advanced  concerning  the  Tinflure  of 
Mars  made  with  Tartar;  viz.  that  it  is  nothing  but 
Cryftal  of  Tartar  by  which  Iron  is  diffolved,  and 
which  is  rendered  foluble  by  that  metal.  We  fee  at 
the  very  firft,  that  Cryftal  of  Tartar  adls  upon  Iron, 
juft  as  other  Acids  do.  Indeed  this  metallic  folution 
is  not  precipitated  by  Alkalis  : but  we  know  that 
Alkalis  poffefs  the  property  of  diffolving  Iron,  efpe- 
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daily  when  the  metal  is  previoufly  divided  by  an 
Acid ; fo  that  there  is  reafon  to  think  this  may  be 
tiie  cafe,  when  an  Alkali  is  mixed  with  our  Soluble 
Chalybeated  Tartar. 

As  this  Soluble  Tartar  is  a fiponaceous  and  oily 
Salt,  it  is  alfo  pollible  that  it  may  be  diffolved  en- 
tirely by  the  Alkali,  without  buffering  any  decom- 
pofition;  efpecially  as  Alkalis  decompound  Neutral 
Metallic  Salts  by  means  only  of  the  ftronger  affinity 
which  they  have  with  the  Acids,  than  with  the  Me- 
■ tals,  of  which  thofe  Salts  are  compounded.  Now, 
as  our  Soluble  Chalybeated  Tartar  is  compounded 
ot  that  Metal  which  the  Alkali  diffolves  with  the 
. greateft  eafe,  and  of  that  Acid  with  which  it  hath  the 
ijeaft  affinity  of  any,  it  is  very  poffible  that  it  may 
not  have  a greater  affinity  with  the  Acid  than  with 
the  metallic  balls  of  this  Salt,  and  fo  be  incapable 
of  decompounding  it.  However,  as  this  Soluble 
l Chalybeated  Tartar  makes  a black  liquor  with  a de- 
co&ion  of  Galls,  and  as  nothing  but  Iron  diffolved 
l by  an  Acid  hath  that  property,  it  may  be  fafely  con- 
cluded that  this  Salt  really  confifts  of  Iron  diffolved 
Cy  the  Acid  of  Tartar. 

The  precipitate  which  a folution  of  this  Salt  lets 
all,  on  the  addition  ot  an  Acid,  is  another  proof  that 
t confifts  of  thefe  two  principles  : for  this  precipi- 
ce can  be  no  other  than  the  Tartarous  Acid,  which 
-leing  the  weakeft  of  all  Acids,  is  feparated  from  the 
con  by  the  Acid  added  to  the  folution  ; which  Acid 
unites  with  the  martial  bafis,  and  forms  another 
Neutral  Metallic  Salt,  according  to  the  Acid  em- 
ployed. Laftly,  the  great  folubility  of  the  defecated 
efiduum  of  the  Tin&ure  of  Mars,  made  with  Tat- 
ar, is  a very  ftrong  and  decifive  proof,  that  this  re- 
tiduum  is  no  other  than  Iron  diffolved  by  the  Acid 

-»f  Tartar  : for  wh^dfeean  it  be?  Nothing  but  Iron 
ind  Cryftal  of  Tartar  is  made  ufe  of  in  the  opera- 

^ 3 tion ; 
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tion ; and  neither  of  thefe  two  fubftances  fmgly  is 
fo  foluble  as  this  new  body. 

We  know,  moreover,  that  Crvftal  of  Tartar, 
which  itfelf  is  indiffoluble,  forms  a Soluble  Tartar 
when  combined  with  pure  Abforbent  Earths,  though 
thefe  matters  be  hill  more  indiffoluble  than  it,  or 
rather,  are  not  foluble  at  all.  Hence  it  is  very  na- 
tural to  conclude  that  our  refiduurn  is  a Tartar  ren- 
dered foluble  by  Iron.  This  Chalybeated  Tartar  is 
even  more  foluble  than  any  other  fort  of  Soluble 
Tartar 3 for  it  very  readily  grows  moift  in  the  air, 
and  runs  wholly  into  a liquid ; on  which  account  it 
is  not  fulceptible  of  crystallization. 

I return  to  one  of  the  circumftances  attending 
my  experiment,  which  it  is  proper  I fhould  ac- 
count for  3 though  I have  hitherto  only  mentioned 
it,  without  more  particular  notice,  that  I might 
not  break  the  connexion  between  fafts  and  the 
confequences  refulting  from  them,  The  circum- 
itance  I mean  is  the  precipitation  of  the  Cream  of  N 
Tartar  diffolved  in  the  liquor,  which,  I laid,  hap- 
pens when  the  faline  folution  hath  boiled  upon  the 
iron  about  an  hour.  This  precipitation  of  the 
Cream  of  Tartar  may  be  partly  occafioned  by  the 
evaporation  of  the  water  in  which  it  is  diffolved : 
for  the  water  having  taken  up,  as  was  faid,  as  much 
Cream  of  Tartar  as  it  was  capable  of  diffolving, 
when  the  quantity  of  water  comes  to  be  leffened,  a 
proportional  quantity  of  Cream  of  Tartar  muff  pre- 
cipitate. 

But  fome  other  caufe  muff  alfo  contribute  to 
produce  this  precipitation  : for,  as  I boiled  my  li- 
quor in  a matrafs,  the  evaporation  of  the  liquor 
could  not  be  confiderable,  and  yet  the  precipitate 
■was  very  copious.  Moreover,  I replenifhed  the  ma- 
trafs with  much  more  water  than  was  neceffary  to 
replace  what  had  evaporated  3 yet  I could  not  re- 

djffolve  I 

' • ' 
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diffolve  the  precipitated  Cream  of  Tartar,  nor  even 
fenfibly  leffen  its  quantity.  • 

The  true  caufe  of  this  effect  I take  to  be  as  fol- 
lows. When  the  folution  of  Cream  of  Tartar  hath 
boiled  for  fome  time  upon  the  iron,  and  diffolved 
a certain  quantity  thereof,  a proportional  quantity 
of  Soluble  Chalybeated  Tartar  is  formed.  Now 
as  this  Salt  is  much  more  foluble  in  water  than 
Cream  of  Tartar,  and  as  water  always  takes  up  thq 
more  foluble  Salts,  preferably  to  the  lefs  foluble, 
it  is  not  furprifmg  that  Cream  of  T artar,  being  one 
of  thofe  faline  iubftances  which  diffolve  with  the 
greateft  difficulty,  ffiould  on  this  occafion  feparate 
from  the  liquor,  and  precipitate  5 yielding  its  place 
to  a Salt  which  hath  a much  greater  affinity  with 
water. 

Hence  it  appears  that  to  re-diffolve  the  Cream  of 
Tartar,  and  render  it  capable  of  continuing  to  dif- 
folve  the  Iron  as  efficacioufly  as  before,  it  is  not 
fufficient  that  freffi  water  be  added : but  the  folu- 
tion of  the  Soluble  Chalybeated  Tartar  already 
formed  muff  be  entirely  decanted,  and  freffi  water 
poured  on  the  refidue ; and  then  this  water,  not 
being  impregnated  with  any  Soluble  Chalybeated 
Tartar,  will  be  capable  of  re-diffolving  the  Cream 
of  Tartar,  and  every  thing  will  go  on  as  at  the  be- 
ginning of  the  operation,  till  the  Cream  of  Tartar 
come  to  precipitate  again,  for  the  fame  reafon  as 
before,  and  make  a repetition  of  the  fame  manage- 
ment neceffary.  The  liquor  is  far  from  being  fa- 
turated  with  Soluble  Chalybeated  Tartar,  when  the 
precipitation  of  the  Cream  of  Tartar  renders  it  ne- 
ceffary to  decant  it : fo  that  the  water  mull  be  often 
renewed,  if  you  carry  the  operation  to  the  utmoft ; 
and  then  all  thefe  folutions  muff  be  added  together, 
and  evaporated,  either  to  drynefs,  if  you  defire  to 
have  the  Salt  in  a dry  form,  or  to  any  other  degree 
you  think  proper. 


This 
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This  method  I followed  at  firfi  : but  as  it  is  ex- 
ceeding long  and  tedious,  though  perhaps  the  belt; 
and  as  I wanted  to  have  a moderate  quantity  of 
Soluble  Chalybeated  Tartar,  with  lefs  trouble,  and 
in  lefs  time,  if  poffible,  I refolved  to  try  whether  or 
no  Cream  of  Tartar,  though  feparated  from  the  li- 
quor and  undiflolved,  were  (till  capable  of  acting 
on  the  Iron  with  fuch  efficacy  as  to  diffolve  it. 
I therefore  continued  to  boil  the  tartarous  folution 
on  the  filings  of  Iron,  notwithftanding  the  preci- 
pitation of  the  Cream  of  Tartar,  taking  care  only 
to  add  freffi  water  from  time  to  time,  as  directed  in 
the  procefs  for  the  Tartarized  Tindture  of  Mars, 
to  replace  what  evaporated  ; and  I obferved  that,  in 
fa<5t,  the  Cream  of  Tartar,  though  not  perfectly 
difiolved,  but  only  divided  and  agitated  by  the 
motion  of  boiling,  ftill  continued  to  act  upon  the 
Iron  ; fo  that  the  liquor,  after  boiling  feven  or  eight 
hours,  was  fo  impregnated  as  to  yield  by  evapora- 
tion a reafonable  quantity,  in  bulk,  of  Salt  in  a dry 
form. 


PROCESS  IV. 

Cryftal  of  'Tartar  combined  with  the  reguline  part  of 
Antimony.  Stibiated  or  Emetic  Tartar. 

PULVERIZE  and  mix  together  equal  parts 
of  the  Glafs  and  of  the  Liver  of  Antimony. 
Put  this  mixture,  with  the  fame  quantity  of  pul- 
verized Cream  of  Tartar,  into  a veffel  capable  of 
contairiing  as  much  water  as  will  difiolve  the  Cream 
of  Tartar.  Boil  the  whole  for  twelve  hours,  from 
time  to  time  adding  freffi  water,  to  replace  what 
is  diffipated  by  evaporation.  Elaving  thus  boiled 
your  liquor,  filter  it  while  boiling  hot  j evaporate  to 

drynefs  3 
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drynefs;  and  you  will  have  a faline  matter,  which  is 
Emetic  Tartar. 

OBSERVATIONS. 

The  Glafs  and  Liver  of  Antimony  are  no  other, 
as  was  faid  in  its  place,  than  the  metallic  earth  of 
Antimony  feparated  from  die  redundant  Sulphur  of 
that  mineral ; but  {till  retaining  fuch  a quantity  of 
phlogifton  as  to  polTefs,  excepting  its  metalline 
colour,  nearly  the  fame  properties  with  Regulus  of 
Antimony,  and  efpecially  its  Emetic  quality,  and 
its  folubility  in  Acids.  Indeed  thefe  two  prepara- 
tions feem  to  have  more  of  an  Erratic  quality 
than  the  Regulus  itfelf,  and  therefore  are  employed 
preferably  to  all  others  in  the  preparation  of  Emetic 
Tartar. 

It  is  not  yet  afcertained  in  which  of  the  principles 
of  Antimony  its  Emetic  virtue  relides.  We  are  fure 
however  that  it  cannot  be  afcribed  to  its  earthy  part : 
for  the  calx  of  Antimony,  when  entirely  deprived 
of  all  phlogifton,  is  not  Emetic,  nor  even  purgative  ; 
as  is  evident  from  the  effefts  of  Diaphoretic  Anti- 
mony and  the  Pearly  Matter. 

Some  Authors  think  Antimony  contains  an  Ar- 
ienical  principle,  to  which  they  impute  its  Emetic 
quality : nor  is  their  opinion  altogether  void  of  pro- 
bability. For  this  arfenical  part  feems  to  be  indi- 
cated by  feveral  of  the  properties  of  Antimony,  and 
particularly  by  its  affinities  with  other  metallic  fub- 
ftances,  in  which  it  very  nearly  refembles  Arfenic. 
But  this  doth  not  amount  to  a pofitive  proof : for  we 
can  draw  nothing  but  probable  conjectures  at  moft, 
from  fuch  analogies. 

Other  Chymifts  think  the  Emetic  virtue  of  Anti- 
mony depends  on  the  union  of  its  metallic  earth 
with  its  phlogifton.  This  opinion  feems  to  me  much 
more  probable  than  the  other  : for  by  only  re-com- 
bining a phlogifton  with  the  earth  of  Antimony, 

deprived 
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deprived  by  calcination  of  all  .its  Emetic  virtue,  that 
virtue  is  perfe&ly  reftored,  and  the  Regulus  thus 
revivified  is  no  lefs  Emetic  than  that  which  never 
underwent  calcination. 

I-Iowever  this  be,  it  is  certain  that  Cream  of 
Tartar  acquires  an  Emetic  quality,  not  by  barely 
uniting  with  one  of  the  principles  of  Antimony,  but 
by  difibiving  entirely  the  reguline,  or  femi-reguline, 
part  thereof : and  that  its  Emetic  quality  is  fo  much 
the  ftronger,  the  more  of  that  fubftance  it  hath 
diffolved.  This  is  the  refult  of  feveral  experiments 
made  on  the  iubjed:  by  Mr.  Geoffroy. 

That  gentleman  collected  feveral  parcels  of  Eme- 
tic Tartar,  having,  different  degrees  of  ftrength, 
“ I employed,”  fays  he*, £C  an  ounce  of  each  of  thofe 
fc  Emetic  Tartars  : I rubbed  them  feparately  with 
“ an  equal  weight,  or  fomething  more,  of  a black 
<c  flux,  made  of  two  parts  of  red  Tartar  and  one 
<c  part  of  Nitre  calcined  together.  Thefe  mixtures 
“ I put  into  different  crucibles,  formed  like  in- 
<c  verted  cones : I kept  them  in  a melting  heat  till 
<c  the  Salts  in  fulion  funk,  and  appeared  like  a 
ie  fmooth  Oil  at  the  bottom  of  each  crucible.  I then 
c<  let  the  fire  go  out,  broke  the  crucibles  when  cold, 
“ and  found  the  refufcitated  Regulus  in  a mafs  at 
cc  bottom. 

<£  Out  of  one  ounce  of  the  weakeft  Emetic  T ar- 
w tars  I obtained  from  thirty  grains  to  one  dram 
<c  eighteen  grains  of  Regulus.  From  one  ounce  of 
cc  fuch  as  wyere  of  a middling  ftrength  I got  one 
tc  dram  and  an  half;  and  the  moft  violent  yielded 
cc  me  two  drams  and  ten  grains. 

“ The  power  therefore  of  the  ftongeft  Emetic 
“ Tartars,”  continues  he, lf  depends  on  the  quantity 
4C  of  Regulus  of  Antimony  diffolved  by  the  Cream 
{(  of  Tartar,  and  the  nearer  the  preparations  01 

* Memoirs  of  the  Academy  for  1734,  p.  421- 

“ Antimony; 
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*c  Antimony,  on  which  the  folution  of  Cream  of 
" Tartar  is  boiled,  are  to  the  form  of  a Regulus  or 
tc  a Glafs,  the  more  violent  is  the  Emetic  Tartar ; 
« becaufe  the  Vegetable  Acid  of  the  Tartar  afts 
“ then  more  immediately  upon  the  Emetic  part  of 
(C  the  Antimony,  and  diffolves  more  of  it. 

Mr.  Geoffroy  found  upon  trial  that  Cream  of 
Tartar  boiled  for  a due  time  on  crude  Antimony, 
doth  indeed  diffolve  a little  of  the  reguline  part 
thereof;  but  that  the  quantity  of  Regulus  diffolved 
is  fo  very  fmall,  that  the  Emetic  Tartar 
produced  is  extremely  weak.  The  grofs  Sulphur,  in 
this  cafe,  hinders  the  Cream  of  Tartar  from  adling 
on  the  reguline  part  with  fo  much  efficacy,  as  when 
the  Antimony  is  properly  prepared  by  freeing  it  en- 
tirely from  its  redundant  Sulphur. 

Nothing  can  be  added  to  what'Mr,  Geoffroy  hath 
faid  on  this  fubjeft.  His  experiments  are  decifive, 
and  fet  the  truth  he  intended  to  prove  in  the  cleared: 
light. 

Mr.  Hoffman  affirms  that  Emetic  Tartar  lofes  part 
of  its  virtue  by  being  boiled  too  long.  A very  able 
Chymift  goes  fo  far  as  to  fay  that  Tartar  ought  not 
to  boil  above  fix  or  feven  minutes  with  prepared 
Antimony ; becaufe  longer  boiling  deftroys  part  of 
its  Emetic  quality.  Can  this  arife  from  hence,  that 
Cream  of  Tartar,  after  diffolving  a certain  quantity 
of  the  reguline  fubfan'ce,  feparates  from  it  after- 
wards? Or  is  the  Cream  of  Tartar  itfelf  decompofed 
by  too  long  boiling?  This  deferves  to  be  particularly 
enquired  into,  as  well  as  the  nature  of  the  Metallic 
Salt,  which  refults  from  the  union  of  the  Acid  of 
Tartar  with  the  Regulus  of  Antimony. 

Cryftal  of  T artar  a6ts  alfo  on  feveral  other  metallic 
fubftances,  and  particularly  on  Lead;  with  which  it 
forms  a Salt,  refembling  Tartarized  Tartar  in  the 
figure  of  its  Cryftals, 

CHAP, 
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CHAP.  V. 

Of  the  Product  of  Acetous  Fermentation* 


PROCESS  I. 

Suhftances  fujceptible  of  the  Acetous  Fermentation 
turned  into  Vinegar. 

THE  Wine,  the  Cyder,  or  the  Malt-liquor, 
which  you  intend  to  convert  into  Vinegar, 
being  firft  thoroughly  mixed  with  its  lees,  and  with 
the  Tartar  it  may  have  depofited,  put  your  liquor 
into  a vat  ufed  before,  either  for  making  or  for 
holding  vinegar.  This  veifel  muff  not  be  quite  full, 
and  the  external  air  muft  have  accefs  to  the  liquor 
contained  in  it.  Set  it  where  the  air  may  have' a de- 
gree of  warmth  anfwering  nearly  to  the  twentieth 
degiee  above  o in  Mr.  de  Reaumur’s  Thermo- 
meter. Stir  the  liquor  from  time  to  time.  There 
will  arife  in  it  a new  fermentative  motion,  accompa- 
nied with  heat : its  vinous  odour  will  gradually 
change,  and  turn  to  a four  frnell,  which  will  be- 
come stronger  and  ftronger,  till  the  fermentation  be 
finifhed,  and  ceafe  of  itfelf.  Then  flop  your  veffcl 
clofe ; the  liquor  it  contains  will  be  found  converted 
into  Vinegar. 

O B S E R V A F IONS. 

All  fubitances  that  have  undergone  the  fpirituous 
fermentation,  are  capable  of  being  changed  into  an 
Acid,  by  pairing  through  this  fecond  fermentation, 
or  this  fecond  ft  age  of  fermentation.  Spirituous 
liquors,  luch  as  Wine,  Cyder,  Beer,  being  expofed 
• ' . , to 
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to  a hot  air,  grow  four  in  a very  fhort  time.  Nay* 
thefe  liquors,  though  kept  with  all  pbflible  care,  in 
very  dole  velTels,  and  in  a cool  place,  degenerate  at 
lail,  change  their  natures,  and  inienfibly  turn  four. 
Thus  the  product  of  fpirituous  fermentation  natural- 
ly and  fpontaneoufly  degenerates  to  art  Acid. 

For  this  reafon  it  is  of  great  importance,  in  mak- 
ing Wine,  or  any  Other  vinous  liquor,  to  flop  the 
fermentation  entirely,  if  you  defire  the  Wine  fhould 
contain  as  much  Spirit  as  poflible.  It  is  even  more 
advantageous  to  check  the  fermentation,  a little  be- 
fore it  comes  to  the  height,  than  afterwards:  becaufe 
the  fermentation,  though  flackened,  and  in  appear- 
ance totally  ceafed,  ftill  continues  in  the  veffels:  but 
in  a manner  fo  much  the  lefs  perceptible,  as  it  pro- 
ceeds more  flowly.  Thus  thofe  liquors,  in  which  the 
fermentation  is  not  quite  finifhed,  but  checked,  con- 
tinue for  lome  time  to  gain  more  Spirit : whereas, 
on  the  contrary,  they  degenerate  and  gradually  turn 
four,  if  you  let  the  fpirituous  fermentation  go  on  till 
it  be  entirely  finifhed. 

The  production  of  the  fecond  fermentation,  which 
we  are  now  to  confider,  is  an  Acid  of  fo  much  the 
greater  flrength,  the  ftronger  and  more  generous 
the  fpirituous  liquor,  in  which  it  is  excited,  ori- 
ginally was.  The  flrength  of  this  Acid,  commonly 
called  Vinegar , depends  likewife  in  a great  meafure 
on  the  methods  ufed  in  fermenting  the  vinous  li- 
quor, in  order  to  convert  it  into  Vinegar  : for  if  it 
be  fermented  in  broad,  flat  veffels,  and  left  to  grow 
four  of  itfelf,  the  fpirituous  part  will  be  diflipated, 
and  the  liquor,  though  four  indeed,  will  be  vapid 
and  effete. 

The  Vinegar-makers,  to  increafe  the  flrength  of 
their  Vinegar,  ufe  certain  methods  of  which  they 
make  a myflery,  keeping  them  very  fecret.  How- 
ever, Mr.  Boerhaave  gives  us,  from  fome  Authors, 

the 


the  following  defcription  of  a procefs  for  making 
Vinegar. 

“ Take  two  large  oaken  Vats  or  Hogfheads,  and 
cc  in  each  of  thefe  place  a wooden  grate  or  hurdle* 
tf  at  the  diftance  of  a foot  from  the  bottom.  Set  the 
“ veffel  upright,  and  on  the  grates  place  a mode- 
“ rately  clofe  layer  of  green  twigs,  or  frefh.  cuttings 
<c  of  the  vine.  Then  fill  up  the  veffel  with  the  foot- 
“ ftalks  of  grapes,  commonly  called  the  Rape , to 
(c  within  a foot  of  the  top  of  the  veffel,  which  muff 
“ be  left  quite  open. 

cc  Having  thus  prepared  the  two  veffels,  pour 
sc  into  them  the  Wine  to  be  con  verted  into  Vinegar, 
<c  fo  as  to  fill  one  of  them  quite  up,  and  the  other 
(c  but  half-full.  Leave  them  thus  for  twenty-four 
<£  hours,  and  then  fill  up  the  half- filled  veffel,  with 
<c  liquor  from  that  which  is  quite  full,  and  which 
cc  will  now  in  its  turn  be  left  only  half  full.  Four 
<c  ,and  twenty  hours  afterwards  repeat  the  fame  ope- 
f<  ration,  and  thus  go  on,  keeping  the  veffels  alter-* 
tc  nately  full  and  half  full,  during  every  twenty-four 
<c  hours,  till  the  Vinegar  be  made.  On  the  fecond 
“ or  third  day  there  will  arife,  in  the  half- filled 
<c  veffel,  a fermentative  motion,  accompanied  with 
<c  a fenfible  heat,  Which  will  gradually  increafe  from 
tc  day  to  day.  On  the  contrary,  the  fermenting 
tc  motion  is  almofl  imperceptible  in  the  full  veffel  % 
“ and  as  the  two  veffels  are  alternately  full  and 
<c  half  full,  the  fermentation  is  by  that  means  in 
<c  fome  meafure  interrupted,  and  is  only  renewed, 
tc  every  other  day,  in  each  veffel. 

<c  When  this  motion  appears  to  be  entirely  ceafed, 
“ even  in  the  half-filled  veffel,  it  is  a fign  that  the 
<c  fermentation  is  finifhed  ; and  therefore  the  Vine- 
“ gar  is  then  to  be  put  into  common  eafks  clofe 
u flopped,  and  kept  in  a cool  place. 

<£  A greater  or  lefs  degree  of  warmth  accelerates 

or  checks  this,  as  well  as  the  fpirituous  fermenta- 
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Cf  tion.  In  France  it  is  fin'ffhed  in  about  fifteen  days> 
t£  during  the  fumm'er ; but  if  the  heat  of  the  air  be 
<c  very  great,  and  exceed  the  twenty-fifth  degree  of 
<£  Mr.  de  Reaumur’s  Thermometer,  the  half-filled 
tf  veffel  mud  be  filled  up  every  twelve  hours  ; be- 
£C  caufe  if  the  fermentation  be  not  fo  checked  in 
« that  time,  it  will  become  fo  violent,  and  the 
« liquor  will  be  fo  heated,  that  many  of  the  fpiritu-. 
“ ous  parts,  on  which  the  ftrength  of  the  Vinegar 
depends,  will  be  dilfipated ; fo  that  nothing  will 
££  remain,  after  the  fermentation,  but  a vapid  waffi, 
« four  indeed,  but  effete.  The  better  to  prevent  the 
fc  diffipation  of  the  fpirituous  parts,  it  is  a proper 
cc  and  ufual  precaution  to  clofe  the  mouth  of  the 
*c  half-filled  veffel,  in  which  the  liquor  ferments, 
•tc  with  a cover  made  alfo  of  oak-wood.  As  to  the 
“ full  veffel,  it  is  always  left  open,  that  the  air  may 
“ aft  freely  on  the  liquor  it  contains : for  it  is  not 
<c  liable  to  the  fame  inconveniences,  becaufe  it  fer- 
<f  ments  but  very  fiowly.” 

The  vine-cuttings  and  grape-ftalks,  which  the 
Vinegar-makers  put  into  their  veffels,  ferve  to 
increafe  the  ftrength  of  the  liquor.  Thefe  matters 
contain  a very  manifeft  and  perceptible  Acid.  They 
alfo  ferve  as  a ferment ; that  is,  they  difpofe  the 
Wine  to  become  eager  more  expeditioufiy  and 
more  vigoroufly.  They  are  the  better,  and  the 
more  efficacious,  for-  having  been  once  ufed,  be- 
caufe they  are  thereby  thoroughly  drenched  with  the 
fermented  Acid:  and  therefore  the  Vinegar-makers 
lay  them  by,  for  preparing  other  Vinegar,  after 
wafning  them  nimbly  in  running  water,  in  order 
to  free  them  from  a vifcid  oily  matter,  which  fettles 
on  them  during  the  fermentation.  This  matter 
muft  by  all  means  be  removed  ; becaufe  it  is  dif- 
pofed  to  grow  mouldy  and  rot;  fo  that  it  cannot 
but  be  prejudicial  to  any  liquor  into  which  you 


put 


it. 
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As  the  Acetous  fermentation  differs  from  the 
Spirituous  in  its  produ&ion,  fo  it  doth  in  many  cir- 
cumftances  attending  it.  1.  Motion  and  agitation 
are  not  prejudicial  to  the  Acetous  fermentation,  as 
they  are  to  the  Spirituous  ; on  the  contrary,  mode- 
rate. ftirring,  provided  it  be  not  continual,  is  of 
fervice  to  it.  1.  This  fermentation  is  accompanied 
with  remarkable  heat ; whereas  the  warmth  of  the 
Spirituous  fermentation  is  fcarce  fenfible.  3.  I do 
not  believe  there  ever  was  an  inftance  of  the  vapour 
that  rifes  from  a liquor  in  Acetous  fermentation 
proving  noxious,  and  producing  either  diforders  or 
fudden  death,  as  the  vapour  of  fermenting  Wine 
doth.  4.  Vinegar  depofites  a vilcid  oily  matter,  as 
hath  juft  been  obferved,  very  different  from  the 
Lees  and  Tartar  of  Wine.  Vinegar  never  depofites 
any  Tartar  j even  though  new  Wine,  that  hath 
not  yet  depofited  its  Tartar,  ftiould  be  ufed  in  mak- 
ing it. 

The  following  proceffes  will  give  us  occafion  to 
treat  of  the  nature  of  Vinegar,  and  the  principles  of 
which  it  confifts. 


PROCESS  III. 

To  concentrate  Vinegar  by  Frofi. 

IT'  X P O S E to  the  air,  in  frofty  weather,  the 
b/  Vinegar  you  defire  to  concentrate.  Icicles 
will  form  in  it ; but  the  whole  liquor  will  not  freeze. 
Take  out  thofe  icicles ; and  if  you  defire  a further 
concentration  of  your  Vinegar  by  this  method,  the  ■ 
liquor  which  did  not  freeze  the  firft  time  muft  be 
expofed  to  a ftronger  froft.  More  icicles  will  form 
therein,  which  muft  likewife  be  feparated,  and  kept 
by  themfelves.  The  liquor  which  doth  not  freeze 
this  fecond  time  will  be  a very  ftrong  concentrated 
Vinegar. 

0 B S E R- 
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OBSERVATIONS . 

Liquors,  replete  with  an  Acid,  freeze  with  much 
more  difficulty  than  pure  water.  Thus,  if  a very 
aqueous  acid  liquor  be  expofed  to  fro  ft,  fome  of  the 
water  in  the  liquor  will  prefently  freeze ; while  the 
reft,  being  rendered  more  acid  by  the  reparation  of 
the  frozen  phlegm,  will  remain  fluid,  and  refill  the 
degree  of  cold  which  freezes  water.  N ow  Vinegar, 

: being  an  acid  liquor  containing  much  water,  may 
therefore  be  highly  concentrated  by  freezing  its 
phlegm  in  this  manner;  and  the  more  icicles  you 
iget  from  it,  the  ftronger  and  more  adlive  will  the 
remaining  Vinegar  be. 

Mr.  Stahl  was  the  firft,  I believe,  who  thus  made 
; life  of  congelation,  for  procuring  a yery  ftrong  Acid 
1 of  Vinegar.  Mr.  Geoftroy  hath  fince  taken  the  fame 
method.  A curious  and  circumftantial  account  of 
his  experiments,  on  this  fubjedl,  are  printed  in  the 
’Memoirs  of  the  Academy  for  1739. 

As  it  was  exceffive  cold  in  the  winter  of  that  year, 
.Mr.  Geoftroy  took  the  opportunity  of  expofing  to 
ithe  froft  feveral  Vinegars  of  different  ftrengths  $ 
;and  he  determined  the  degree  of  acidity  in  each, 

1 both  before  and  after  their  concentration,  in  order 
' to  compare  them,  and  difcover  how  much  ftronger 
each  Vinegar  was  rendered  by  the  freezing  of  the 
aqueous  part.  To  determine  the  ftrength  of  the 
V inegars,  he  made  ufe  of  the  method  pointed  out 
by  Mr.  Homberg  and  Mr.  Stahl.  This  method 
confifts  in  combining  to  the  exadt  point  of  fatura- 
tion,  a certain  quantity  of  Vinegar  with  well-dried 
Salt  of  Tartar.  The  more  Salt  of  Tartar  is  re- 
quired, to  abforb  and  perfedtly  neutralize  the  Vine- 
gar, the  ftronger  it  mull  be  reckoned ; becaufe  the 
1 quantity  of  Alkali  neceftary  to  conftitute  a Neutral 
ffialt  is  always  proportioned  to  the  quantity  of  Acid 
in  that  Salt. 

VOL.II.  X One 
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One  of  the  Vinegars  employed  in  Mr.  Geoffroy’s 
experiments,  two  drams  of  which  were  entirely  ab- 
forbed  by  fix  grains  of  Salt  of  Tartar,  having  been 
concentrated  by  once  freezing,  and  thereby  reduced 
from  eighteen  quarts  to  fix,  he  found  it  fo  increafed 
in  ftrength,  that  two  drams  thereof  required  twenty*- 
four  grains  of  Salt  of  Tartar  to  abforb  them. 

The  firft  icicles  that  feparate  from  Vinegar  in  this 
procefs,  are  perfectly  clear,  and  as  infipid  as  water. 
As  the  Vinegar  becomes  more  concentrated,  the 
plates  of  ice  becoming  thinner,  more  fpongy,  and 
flaky  like  fnow,  retain  between  them  fome  portion 
of  the  Acid ; and  it  is  proper  to  begin  to  fave  them 
as  foon  as  they  appear  to  be  fenfibly  acid. 

Mr.  Geoff roy  carried  the  concentration  of  Vine- 
gar as  far  as  the  cold  of  that  winter  in  1739  would 
allow  him  5 and  eight  quarts  of  Vinegar,  already 
concentrated  by  frofb  in  the  preceding  years,  being 
reduced  to  two  quarts  and  a half  by  the  froft  of  the 
19th  of  January,  the  coldeft  day  of  that  year,  was 
found  to  be  lb  ftrong,  that  two  drams  thereof  re- 
quired forty-eight  grains  of  Salt  of  Tartar  to  abforb 
them.  The  icicles  of  this  Vinegar,  being  thawed* 
retained  fo  much  ftrength  as  to  require  thirteen 
grains  of  the  Salt  of  Tartar  to  abforb  them. 

Vinegar  buffers  no  decompofition  by  the  con- 
gelation of  its  phlegm,  and  the  confequent  concen- 
tration of  its  Acid.  What  is  left  ftill  contains  all  the 
principles  of  which  Vinegar  confifts.  Its  principles 
are  only  brought  nearer  together,  and  into  a fmaller 
compafs  : and  for  this  reafon  «it  grows  the  thicker, 
the  more  it  is  concentrated.  When  therefore  you , 
defire  to  concentrate  the  Acid  of  Vinegar,  and  at 
the  fame  time  to  purify  it,  that  is,  to  free  it  from 
feme  of  its  oil  and  earth,  you  muft  have  recourfe  to 
diftillation.  , • 

Wine,  as  well  as  Vinegar,  may  be  concentrated 
by  freezing.  Mr.  Stahl  expofed  feveral  forts  of 

* Win® 
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Wine  to  the  fro  ft,  and  by  that  means  feparated^ 
from  them  about  two-thirds,  or  three-quarters,  of 
almoll  pure  phlegm.  The  remainders  of  the  W ines 
fo  concentrated  were  of  a fomewhat  thickifti  com 
fiftence.  They  were  very  ftrong,  and  kept  for  fe- 
veral  years  without  altering,  in  places  where  the  free 
accefs  of  the  air,  alternately  cold  and  hot  accord- 
ing to  the  leafons,  would  have  foil  red,  or  fpoiled, 
any  other  kind  of  Wine  in  the  fpace  of  a few 
weeks. 

Wine  thus  concentrated  by  freezing,  is  not 
thereby  decompofed,  any  more  than  Vinegar : it 
is  only  dephlegmated.  By  the  addition  of  as  much 
water  as  was  feparated  from  it,  you  may  rellore  it 
to  its  former  condition ; in  which  refpeft  it  differs 
greatly  from  the  refidue  of  Wine  whofe  fpirituous 
.part,  with  a proportion  of  its  phlegm,  hath  been 
drawn  off  by  diftillation  : for  though  you  mix  that 
refidue  again  with  the  principles  you  feparated  from 
it,  you  can  never  make  Wine  of  it  again  ; the 
fpirituous  part  being  no  longer  in  a capacity  to  com- 
bine with  the  other  principles  of  the  Wine,  in  the 
fame  manner  as  before  that  feparation.  And  this 
fhews  that  heat,  befides  feparating  the  moft  volatile 
parts,  produces  moreover  a confiderable  change  in 
the  difpofition  of  thofe  which  did  not  rife  in  the  firft 
diftillation. 

Since  the  above  experiments  were  made  by  Meff. 
Stahl  and  Geoffroy,  concentration  by  freezing  is 
pretty  frequently  praftifed  in  laboratories ; but  on 
Vinegar  only,  feldom  on  Wine ; becaufe,  when 
Vinegar  is  thus  concentrated,  a much  ftronger  Acid 
js  more  eafily  and  more  expedition  fly  obtained  from 
it,  as  will  be  fhewn  in  the  following  procefs;  whereas 
the  diftillation,  as  well  as  the  quality,  of  Spirit  of 
Wine  is  much  the  fame,  whether  the  Wine  it  is  ob- 
tained from  be  concentrated  or  no.  The  reafon  of 
this  difference  is,  that  Spirit  of  Wine,  being  very 

X2  . light. 
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light,  riles  in  diftillation  before  the  phlegm;  whereas 
the  Acid  of  Vinegar,  being  much  more  ponderous, 
rifes  only  at  the  fame  time  with  the  aqueous  part,  or 
even  after  it. 


PROCESS  III. 

Vinegar  analyzed  by  Diftillation. 

IN  T O a glafs  or  {tone  cucurbite  put  the  Vine- 
gar to  be  diftilled ; fit  to  it  a glafs  head ; place 
your  alembic  in  the  fand-bath  of  a diftilling  furnace, 
and  lute  on  a receiver.  Apply  a very  gentle  heat  at 
firft.  A clear,  limpid  liquor  will  rife,  and  fall 
in  diftind  drops,  like  water,  from  the  nofe  of  the 
alembic. 

Continue  diftilling  this  firft  liquor,  till  the  Vine- 
gar contained  in  the  cucurbite  be  diminifhed  about 
a fourth  part.  Then  fliift  your  receiver,  and  increafe 
the  fire  a little.  A clear  liquor  will  ftill  come  over, 
but  heavier  and  more  Acid  than  the  former.  Diftill 
in  this  manner,  till  you  have  drawn  off  into  your 
fecond  receiver,  two-thirds  of  the  liquor  that  was 
left  in  the  cucurbite. 

A thick  matter  will  now  remain  at  the  bottom 
of  the  ftill : put  it  into  a retort;  lute  on  a receiver; 
fet  your  retort  in  a reverberating  furnace,  and 
diftill  with  degrees  of  fire.  There  will  come  over  a 
limpid  liquor,  very  acid  and  fharp,  yet  ponderous, 
and  requiring  a great  degree  of  fire  to  raife  it ; 
on  which  account  it  makes  the  receiver 'very  hot. 
It  hath  a ftrong  empyreumatic  fmell.  When  the 
diftillation  begins  to  flacken,  increafe  your  fire. 
There  will  arile  an  Oil  of  a fetid,  quick  fmell.  Ac 
laft,  when  nothing  more  will  rife  with  the  ftrongeft 
fire,  break  the  retort,  and  in  it  you  will  find  a black 

charred 
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charred  matter:  burn  it,  and  from  the  afhes  lixiviated 
with  water  you  will  obtain  a Fixed  Alkali. 

O B S E R V A T IONS. 

None  of  the  liquors  that  come  over  in  this 
operation,  before  the  laft  fetid  Oil,  feem  to  have 
any  other  properties  than  thofe  of  an  oily  Acid ; 
none  of  them  are  inflammable  ; none  of  them  re- 
fembles  Spirit  of  Wine;  but  all  of  them  being 
thrown  into  the  fire  extinguifti  it.  Mr.  Boerhaave 
however  takes  notice  that  a Chymift,  named  Vigani, 
.affirms  the  firft  portion  of  the  liquor  which  rifes 
in  the  diftillation  of  Vinegar  to  be  inflammable, 
and  no  other  than  Spirit  of  Wine.  Mr.  Boerhaave 
Impeded  that  this  might  happen  from  Vio-ani’s 
aaving  diftilled  Vinegar  too  newly  made ; and  found 
-ipon  trial  that  Vinegar,  being  diftilled  foon  after 
t was  made,  yielded  at  firft  in  diftillation  a certain 
quantity  of  an  Ardent  Spirit;  but  that  the  fame 
mng  did  not  happen  ' in  the  diftillation  of  old 
vinegar.  And  this  proves  that  fermentation  hath 
he  fame  effed  on  Vinegar  as  on  Wine ; that  is,  that 
ough  the  fermentation  which  produces  thele  li-, 

1 uors  feems  to  be  over  in  a certain  time,  when  the 
lolent  inteftine  commotion  ceafes,  yet  it  ftill  con- 
nues  in  the  veftels  for  a confiderable  time  after, 
aough  it  be  imperceptible.  Thus,  the  portion  of 
Ardent  Spirit,  obtained  from  fome  Vinegars,  comes 
om  a fmall  quantity  of  Wine,  which  ftill  remains 
nchanged  in  thefe  Vinegars,  not  having  had  tinje 
long  to  turn  four.  For  it  is  certain,  from  the  ex- 
enments  of  all  other  Chymifts  as  well  as  Mr.Boer. 
lave,  that  Vmegar,  when  old  enough,  yields  no 
rdent  Spirit  in  diftillation. 

But  though  old  and  well-made  Vinegar  yields  no 
"-dent  Spirit  in  diftillation,  we  cannot  thence  con- 
'ude  that  it  contains  none.  On  the  contrary,  there 
■e  “Penments  which  demonftrate  that  fome  of  the 
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Ardent  Spirit,  which  was  in  the  Wine  before  it  was 
turned  into  Vinegar,  Hill  remains  ; but  probably  fo 
combined  and  blended  with  the  acid  part,  that  it 
cannot  be  feparated  and  rendered  perceptible  but  by 
peculiar  procefTes. 

Mr.  Geoffroy  obtained  an  Ardent  Spirit  from 
Vinegar,  by  diftilling  it  as  foon  as  it  was  con- 
centrated by  freezing.  “ This  Spirit,”  fays  he*,  “ is 
<c  the  firft  liquor  that  rifes.  At  firfb  it  hath  only 
cc  the  fame  degree  of  inflammability  as  "brandy ; but, 
Cf  when  re-diflilled  in  the  balneum  mar'ue.y  it  fires 
“ gun-powder,  like  the  bell  rectified  Spirit  of 
<c  Wine  ; with  this  difference,  that  our  Spirit  is  im- 
<c  pregnated  with  an  Oil  of  an  acrid  tafte  and  em- 
t{  pyreumatic  fmell,  which  makes  it  yellow,  and 
f£  imparts  its  odour  to  it.  This  Spirit,  at  lead  that 
<c  which  comes  over  firft,  retains  none  of  the  Acid 
Cf  of  the  Vinegar;  feeing  it  neither  changes  the 

Tinblure  of  Violets,  nor  effervefces  with  Salt  of 
<f  Tartar.” 

Mr.  Geoffroy  obferves,  that  if  Vinegar,  concen- 
trated by  freezing,  be  afterwards  kept  for  fever-al 
years,  no  Ardent  Spirit  will  then  be  obtained  from 
it  by  diftillation.  And  this  confirms  what  we  faid 
of  unconcentrated  Vinegar,  and  gives  reafon  to 
think  that  the  Ardent  Spirit  obtained  from  Vinegar, 
either  by  diftilling  it  after  concentration  by  freez- 
ing, or  by  other  proceffes,  of  which  we  ftiall  treat  in 
the  fequel,  is  foreign  to  the  Vinegar,  and  is  only 
found  therein,  as  was  faid  above,  becaufe  Vinegar 
contains  a certain  quantity  of  Wine  which  hath  not 
altered  its  nature.  For  the  Spirit  of  Wine  we  ob- 
tain from  Vinegar  doth  not  hinder  our  obtaining 
from  it  a great  deal  of  Acid,  which  being  more 
ponderous  rifes  after  it.  Mr.  Geoffroy  gives  the 
following'  account  of  the  fequel  of  his  analyfis  of 
Vinegar  by  diftillation. 

“ Con-. 
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<f  Continuing  to  diftill  in  a balneum  maria  the 
c(  concentrated  Vinegar,  of  which  I had  employed 
<c  four  pounds  two  ounces,  there  was  left,  after  the 
<f  diftillation,  a refiduum  of  fourteen  ounces ; which 
ce  could  not  rife,  becaufe  it  was  too  thick.  I found 
cc  it  covered  with  a faline  cruft,  which  is  the  true 
cc  Effential  Salt  of  Vinegar,  and  not  of  the  fame 
« nature  with  Tartar : for  Tartar  of  Wine  is'fcent- 
<c  lefs ; whereas  the  Salt  of  Vinegar  hath  a pungent 
“ fmell,  being  the  Acid  of  Tartar  fubtilized  by  its 
union  with  the  Sulphureous  parts.  If  a fand-bath 
“ be  now  ufed,  inftead  of  the  balneum  maria , to 
ct  carry  on  the  diftillation  without  burning,  the 
fc  matter,  part  of  this  Salt  will  be  refolved,  and  yield 
{<  the  laft  Acid  Spirit,  which  is  the  ftrongeft  that 
“ can  be  obtained. 

“ After  I had,  by  a fand-heat,  extracted  all  the 
“ Acid  Spirit  that  the  feveral  refiduums  put  toge- 
<c  ther  would  yield,  I found  at  the  bottom  of  the 
<c  cucurbite  a brown'  mafs,  of  the  confiftence  of  a 
ct  pretty  folid  extraft.  Of  this  I put  into  a retort 
“ two  pounds,  together  with  fix  pounds  of  land 
well  wafhed  and  very  dry ; and,  applying  a gra- 
“ duated  heat,  I flrft  obtained  fix  ounces  of  an 
Acid  Spirit,  that  fmelt  very  ftrong  of  the  empy- 
<c  reuma,  and  was  a little  coloured  with  fome  portion 
fc  of  Oil : feven  ounces  of  Spirit,  having  a volatile 
urinous  fmell,  came  over  next : at  laft  the  white 
fC  vapours  appeared  more  and  more  denfe.  A vola- 
tile  concrete  Salt  adhered  to  the  fides  of  the 
“ ballon,  and  I found  four  ounces  of  a thick  fetid 
*e  Oil  floating  on  the  Spirit.  The  concrete  volatile 
(C  Salt,  when  collected,  weighed  two  drams.  The 
<c  black  matter  remaining  in  the  bottom  of  the 
<f  retort,  being  calcined  and  lixiviated,  yielded  a 
“ fat  alkaline  Salt,  which  it  is  almoft  impoflible  to 
“ dry.”  / 
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I have  given  this  account  of  Mr.  Geoffroy’s  ana- 
lyfis  of  Vinegar  at  length,  only  becaufe  it  differs  in 
feveral  refpe&s  from  that  defcribed  in  the  procefs, 
which  is  Mr.  Boerhaave’s,  as  well  as  from  thofe  de- 
livered by  feveral  other  authors,  who  make  no 
mention  either  of  the  faline  matter,  which  Mr. 
Geoffroy  found  on  the  refiduum  of  Vinegar,  after 
its  firft  diftillation  in  the  balneum  maria , or  of  the 
volatile  urinous  Spirit  and  Salt,  which  he  obtained 
from  that  refiduum. 

Thefe  differences  may  arife  either  from  the  man- 
ner of  diftilling  the  Vinegar,  or  from  Mr.  Geoffroy’s 
Vinegar  having  been  concentrated  by  freezing,  or 
rather,  from  the  quantity,  and,  above  all,  from  the 
age  of  the  Vinegar,  examined  by  thofe  different 
Chymifls. 

The  diftillation  of  Vinegar  ferves  not  only  to  fe- 
parate  its  Acid  from  a confiderable  quantity  of  earth 
and  oily  parts,  with  which  it  is  entangled,  but  alfo 
to  dephlegmate  and  concentrate  it.  Yet  Mr.Gemeri 
affirms  that  Vinegar  is  not  diftilled  with  a view  to 
dephlegmate  it.  He  condemns  the  common  me- 
thod of  throwing  away  the  firft  runnings  as  ufelefo 
phlegm,  and  faving  only  what  comes  off  afterwards  j 
having,  he  fays,  obferved  that  the  phlegm  of  Vine- 
gar cannot  be  abftrafted,  like  that  of  many  other 
acid  liquors,  and  that  what  comes  over  firft  is  almoft 
as  fharp  as  what  riles  afterwards,  be  the  fire  applied 
at  firft  ever  fo  fmall. 

There  is  reafon  to  think  that  Mr.  Lemeri  did  not 
carefully  enough  examine  the  ftrength  of  his  Spirit 
of  Vinegar,  at  the  different  ftages  of  his  diftillation : 
for  Mr.  Geoffroy,  in  the  Memoir  above  cited,  gives 
an  account  of  a diftillation  of  Vinegar,  the  produdt 
whereof  he  examined  with  care,  having  for  that 
purpofe  divided  it  into  five  different  portions : and 
his  experiments  put  it  beyond  all  doubt,  th^t  the 

J firft 
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firft  portions  of  Spirit  of  Vinegar  are  far  from  being 
fo  acid  as  the  laft.  'This  V inegar  was  fo  ftrong  be- 
fore diftillation,  that  it  required  fix  grains  of  Salt  of 
Tartar  to  abforb  two  drams  of  it.  Two  drams  of 
the  firft  portion  of  his  Spirit  were  abforfied  by  three 
grains  only  of  Salt  of  Tartar:  the  Acid  of  the 
fecond  portion  took  five  grains  to  abforb  it.  (Kach 
experiment  was  made  with  two  drams  of  Vineglr.) 
The  third  portion  was  abforbed  by  ten  grains  ; the 
fourth  by  thirteen,  and  the  fifth  took  no  lefs  than 
nineteen : which  proves  that  Vinegar,  like  molt 
other  Acids,  may  be  concentrated  by  diftilling  off 
the  moft  aqueous  part,  which  is  lighter  than  the 
Acid. 

There  are  therefore  two  ways  of  concentrating 
Vinegar,  and  feparating  its  moft  acid  part,  namely, 
diftillation  and  congelation.  • Thefe  two  methods 
may  be  fucceffively  applied  to  the  fame  Vinegar, 
and  a very  powerful  Acid  obtained  by  their  con- 
currence. Mr.  Geoffroy,  having  expofed  to  the 
froft,  on  the  19th  of  January  1739,  the  l&ft  ruffet 
coloured  liquor,  drawn  from  the  refiduum  of  dis- 
tilled Vinegar,  found  it  fo  concentrated  thereby,  that 
it  required  fixty  grains  of  Salt  of  Tartar  to  abforb 
two  drams  of  it. 
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C HAP.  VI. 

The  Acid  of  Vinegar  combined  with 
ferent  Substances. 


PROCESS  I. 

Fhe  Acid  of  Vinegar  combined  with  alkaline  fubjlances. 
Foliated  Salt  of  Far  tar,  or  Regenerated  Far  tar, 
Fecompofition  of  that  Salt . 

IN T O a glafs  cuCurbite  put  fome  very  pure  and 
well-dried  Salt  of  Tartar ; and  pour  on  it  fome 
good  diftilled  Vinegar,  by  little  and  little  at  a time. 
An  effervefcence  will  arife.  Pouf  on  more  Vinegar, 
till  you  attain  the  point  of  faturation.  Then  fit  a 
head  to  the  cucurbite;  fet  it  in  a fand-bath ; and 
having  luted  on  a receiver,  diftill  with  a gentle  heat, 
and  very  flowly,  till  nothing  remain  but  a dry  matter. 
On  this  refiduum  drop  a little  of  the  fame' Vinegar 5 
and  if  any  effervefcence  appears,  add  more  Vinegar 
till  you  attain  the  point  of  faturation,  and  diftill 
again  as  before.  If  you  obferve  no  effervefcence, 
the  operation  was  rightly  performed. 

O B S ER  VAF  IONS. 

It  is  not  eafv  to  hit  the  exadt  point  of  faturation 
in  preparing  this  Neutral  Salt ; becaufe  the  oily 
parts,  with  which  the  Acid  of  Vinegar  is  loaded, 
hinder  it  from  adting  fo  brifkly  and  readily  as  it 
would  do,  if  it  were  as  pure  as  the  Mineral  Acids : 
and  for  this  reafon  it  often  happens,  that,  when  we 
have  nearly  attained  the  point  of  faturation,  the  ad- 
dition jo f an  Acid  makes  no  fenftble  effervefcence, 

* • though 
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though  the  Alkali  be  not  yet  entirely 

which  deceives  the- operator  and  makes  him  con 

elude  erroneoufly,  that  he  hath  attained  the  true 

having  Separated  from  this  fahne  compound  all  its 
Lertluous  moifture  by  affiliation  he  drops  frefh 
Vinegar  upon  it : for  then  the  Salts  being  more 
concentrated,  and  confequently  more  afhve,  pro^ 
duce  an  effervefcence,  which  would.  not  have  been 
fenflble,  if  this  laft  portion  of  Acid,  inftead  of  com- 
ing into  immediate  contaft  wjth  the : dried  Alka  1, 
could  not  have  mixed  therewith  till  diffufcd  through, 
and  in  a manner  fuffocated  by,  that  phlegm  from 
which  the  Acid  of  the  Vinegar,  before  neutralized, 
was  gradually  feparated  by  its  combining  with  ihe 
Alkali ; that  phlegm  keeping  in  folution  both  the 
Neutral  Salt  already  formed  and  the  Alkali  not  yet 
faturated.  And  for  this  reafon  it  is  necefiary  to  try, 
after  the  firft  deficcation  of  this  Salt,  whicn  is  called 
Regenerated  Tartar,  whether  or  no  the  juft  point  of 

faturation  hath  been  attained.  . « c r 

It  may  alfo  happen,  that,  though  the  point  of  ia- 
turation  was  exactly  hit  at  firft,  this  compound  Salt 
fhall  neverthelefs,  after  deficcation,  effeive Ice  with 
frefh  Vinegar,  and  therefore  not  be  in  a perfedly 
neutral  ftate  at  that  time.  In  this  cafe  the  Salt  muft 
have  been  dried  by  too  violent  a fire,  and  paitly  de- 
compounded liv  an  excefs  of  heat  carrying  off  fome 
of  the  Acid,  which  doth  not  adhere  very  ftrongly  to 
the  Alkali.  This  is  one  of  the  reafons  why  it  is  ne- 
ceffary  that  Regenerated  Tartar  be  deficcated  with 
a very  gentle  heat. 

From  what  hath  been  faid,  concerning  the  defic- 
cation of  this  Neutral  Salt,  it  is  plain  that  the  ufe 
of  it  is  only  to  free  the  Salt  from  the  great  quantity 
of  fuperfluous  rqoifture  wherein  it  is  diffolved: 

which  proves  that  the  Acid  of  Vinegar,  like  all  other 

Acids 
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Acids  diflolved  in  much  water,  is  feparated  from 
moft  of  tins  redundant  phlegm  by  being  combined 
with  a fixed  Alkali.  And  hence  we  muft  conclude 
Aat  the  Acid  of  V megar,  contained  in  Regenerated 
Tartar  deficcated,  is  vaftly  ftronger  and  more  con- 
centiated  than  it  was  before : and  accordingly  Mr 
Geoffroy  having  decompounded  this  Salt"  by  the 
means  of  concentrated  Oil  of  Vitriol,  obtained  a 
Spirit  of  Vinegar  m white  vapours,  which  was  very 
volatile  and  very  ftrong,  but  perhaps  fomewhat  de- 
piaved  with  a taint  of  the  Vitriolic  Acid. 

Though  the  Acid  of  Vinegar  be  freed,  by  com- 
ming  with  a Fixed  Alkali,  from  a great  quantity 
ot  iuperfluous  phlegm,  as  was  fliewn  above ; 'yet  the 
01  y parts  with  which  it  is  entangled  Hill  cleave  to 
it  - tlide  parts  are  not  feparated  from  it  by  its  con- 
■verfion  into  a Neutral  Salt,  but,  without  quitting  it, 
combine  alfo  with  the  Fixed  Alkali ; and  this  gives 
vegenerated  Tartar  a faponaceous  quality,  and  fe- 
veral  other  peculiar  properties. 

Regenerated  Tartar,  when  dried,  is  of  a brown 
colour.  It  is  femi-volatile;  melts  with  a very  gentle 
neat,  and  then  refembles  an  un&uous  liquor ; which 
indicates  its  containing  an  Oil : when  call  upon  live 
coals,  ft  dames and,  when  diftilled  with  a ftrono- 
neat,  yields  an  aflual  Oil ; all  which  evidently  prove 
the  exiftence  of  that  Oil.  r 

This  Salt  is  foluble  in  Spirit  of  Wine  j a quality 

which  it  probably  owes  alfo  to  its  Oil.  It  requires 

about  fix  parts  of  Spirit  of  Wine  to  diffolve  it  • and 

the  diTolution  fucceeds  very  well  in  a matrafs,  with 

the  help  of  a gentle  warmth.  If  the  Spirit  of  Wine 

be  abflraaed  from  this  folution,  by  dialling  with  a 

tmall  fir<?,  the  Salt  remains  at  the  bottom  of  the  cu- 

curbrte,  in  the  form  of  a dry  fubflance  compofed  of 

leaves  lying  one  upon  another;  which  hath  procured 

7 rnfme  Terra  Foliata  Hart  art :,  or  Foliated 
Salt  of  Tartar. 
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It  is  not  abfolutely  neceflary  that  Regenerated 
Tartar  be  dilTolved  in  Spirit  of  Wine  to  make  the 
Foliated  Salt:  for  it  may  be  procured  in  this  form, 
by  only  evaporating  the  water  in  which  it  is  dilTolved. 
But  the  operation  lucceeds  better  with  Spirit  of 
Wine ; probably  becaufe  the  fuccefs  thereof  de- 
pends on  ufing  an  exceeding  gentle  warmth  : now 
Spirit  of  Wine  evaporates  with  much  lefs  heat  than 
water. 

Regenerated  Tartar  may  alfo  be.  cryftaliized.  If 
you  defire  to  have  it  in  this  form,  combine  the 
Acid  with  the  Alkali  to  the  point  of  faturationi 
evaporate  the  liquor  Howly  to  the  confidence  of  a 
fvrup,  and  fet  it  in  a cool  place ; where  it  will  Ihoot 
into  clutters  of  cryltals  lying  one  upon  another  like 
feathers. 

\ inegar  perfectly  dilTolves  abforbent  matters  alfo, 
and  particularly  thofe  of  the  animal  kingdom  fuch 
as  Cord,  Crabs-eyes,  Pearls,  &c.  In  order  to  a 
d involution  of  fuch  matters,  you  mult  pulverize  them 
put  them  into  a matrais,  and  pour  on  them  Spirit  o£ 
Vinegar  to  the  depth  of  four  fingers  breadth  : an  ef- 
fervefcence  will  arife;  when  that  is  over,  fet  the 
: mixture  to  digelt  two  or  three  days  in  a fand-bath- 
then  decant  the  liquor,  filter  it,  and  evaporate  it  to 
drynefs  with  a very  gentle  heat.  The  matter  which 
remains  is  called^  of  Coral , of  Pearls,  of  Cr ah. s- 
j according  to  the  fubftances  dilTolved.  If 
unread  of  evaporating  the  liquor,  a Fixed  Alkali  be 
mixed  therewith,  the  abforbent  matter,  that  was  dif- 
ojved  by  the  Acid,  will  precipitate  in  the  form  of  a 

■ WhKh  ,S  Calkd  thC  Ma&fiery  °f  c°r< 
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PROCESS  II. 

9 "he  Acid  of  Vinegar  combined  with  Copper.  Verdegris* 
Cryftals  of  Copper . it  his  combination  decompounded . 
Spirit  of  Verdegris . 

IN  T O a large  matrafs  put  Verdegris  in  powder. 

Pour  on  it  diftilled  Vinegar  to  the  depth  of  four 
fingers  breadth.  Set  the  matrafs  in  a moderate  fand- 
heat,  and  leave  the  whole  in  digeftion,  fhaking  it 
from  time  to  time.  The  Vinegar  will  acquire  a 
very  deep  blue-green  colour.  When  the  liquor  is 
fufficiently  coloured,  pour  it  off  by  inclination.  Put 
fome  frefh  Vinegar  into  the  matrafs ; digeft  as  be- 
fore ; and  decant  the  liquor  again  when  it  is  fuffi- 
ciently coloured.  Proceed  in  this  manner  till  the 
Vinegar  will  extradt  no  more  colour.  There  will 
remain  in  the  matrafs  a confiderable  quantity  of  un- 
diffolved  matter.  The  Vinegar  thus  impregnated 
with  Verdegris  is  called  tintture  of  Copper. 

Mix  thefe  feveral  Tindtures,  and  evaporate  them 
with  a gentle  heat  to  a pellicle.  Then  fet  the  liquor 
in  a cool  place  : in  the  fpace  of  a few  days  a great 
many  cryftals  of  a moft  beautiful  green  colour  will 
fhoot  therein,  and  flick  to  the  fides  of  the  veffel. 
Pour  off  the  liquor  from  the  cryftals ; evaporate  it 
again  to  a pellicle,  and  fet  it  by  to  cryftallize.  Con- 
tinue thefe  evaporations  and  cryftallizations,  till  no 
more  cryftals  will  fhoot  in  die  liquor.  Thefe  are 
called  Cryftals  of  Copper3  and  are  ufed  in  painting. 
To  this  combination  of  the  Acid  of  Vinegar  with 
Copper  the  painters  and  dealers  have  given  the  title 
of  Diftilled  Verdegris. 

OBSERVATIO  NS. 

Verdegris  is  prepared  at  Montpellier.  To 
make  it  they  take  very  clean  plates  of  Copper,  which 
they  lay,  one  over  another,  with  hufks  of  grapes 
3 between, 
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between,  and  after  a certain  time  take  them  out* 
Their  furfaces  are  then  covered  all  over  with  a very 
beautiful  green  cruft,  which  is  Verdegris.  This 
Verdegris  is  nothing  but  Copper  corroded  by  the 
Acid  of  Tartar,  analogous  to  the  Acid  of  Vinegar, 
which  abounds  in  the  Wines  of  Languedoc,  and 
especially  in  the  rape,  hulks,  and  ftones  of  grapes 
that  have  a very  auftere  tafte.  Verdegris  is  a fort  of 
ruft  of  Copper ; or  Copper  corroded  and  opened  by 
the  Acid  of  Wine  ; but  not  yet  converted  entirely 
into  a Neutral  Salt ; for  it  is  not  foluble  in  water, 
nor  does  it  cryftallize.  This  arifes  from  its  not  being 
united  with  a fufficient  quantity  of  Acid.  The  de- 
fign  of  the  operation  here  deferibed  is  to  furnifli 
the  Verdegris  with  the  quantity  of  Acid  requiftte  to 
make  it  a true  Metallic  Salt,  for  which  purpofe  dis- 
tilled Vinegar  is  very  fit. 

Cryftals  of  Copper  may  be  obtained,  without 
employing  Verdegris,  by  making  ufe  of  Copper  it- 
felt  dilTolved  by  tire  Acid  of  Vinegar,  according  to 
the  method  pra&ifed  with  refpedt  to  Lead,  as  fhall 
be  (hewn  hereafter.  But  Verdegris  is  generally  ufed, 
becaufe  it  diiTolves  fooneft;  it  being  a Copper  al- 
ready halt  dilTolved  by  an  Acid  correspondent  to  that 
of  Vineger. 

Cryftals  of  Copper  are  decompounded  by  the 
adtion  of  fire  alone,  without  any  add  it  ament ; be- 
caufe the  Acid  of  Vinegar  adheres  but  loofely  to 
Copper.  In  order  to  decompound  this  Salt,  and 
extract  its  Acid,  it  mnft  be  put  into  a retort,  and 
diftillea  in  a reverberatory  furnace  with  degrees  of 
fire.  An  infipid  phlegm  rifes  firft,  which  is  the, 
water  retained  by  the  Salt  in  cryftallizing.  This 
phlegm  is  fucceeded  by  an  acid  liquor,  which  rifes 
in  the  form  of  white  vapours  that  fill  the  receiver. 
Towards  thd  end  of  the  diftillation  the  fire  muft  be 
violently  urged,  in  order  to  raife  the  ftrongeft  and 
molt  fixed  Acid.  At  laft  there  remains  in  the  retort  a 

black 
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black  matter,  which  is  nothing  but  Copper,  thafc 
may  be  reduced  by  melting  it  in  a crucible  with  one 
part  of  Salt-petre  and  two  part9  of  Tartar.  A fimF 
lar  Acid,  but  more  oily,  and  in  a much  fmaller 
quantity,  may  be  obtained  from  Verdegris  by  diftiU 
Iation. 

The  Acid,  which  in  this  diftillation  comes  over 
after  the  firft  phlegm,  is  an  exceeding  ftrong  and 
concentrated  Vinegar.  It  is  known  by  the  title  of 
Spirit  of  Verdegris . Zwelfer,  and  after  him  M.  le 
Fevre  in  his  Chymiftry, bellows  extraordinary  praifes 
on  this  Spirit,  pretending  that  it  will  produce  the 
Salt  of  Coral,  and  others  of  the  fame  kind,  without 
Iofing  any  of  its  virtue,  or  ceafing  to  be  acid  j fo  as 
to  remain  ftill  capable  of  performing  other  opera- 
tions of  the  fame  nature.  But  Mr.  Boerhaave  and 
Mr.  Lemeri  pofitively  deny  the  facft : and  with  good 
reafon,  having  formed  their  judgments  on  their  own 
experiments. 

Yet  I can  hardly  think  both  Zwelfer  and  le  Fevre 
would  have  affirmed  a thing  of  this  nature,  in  fuch 
a pofitive  and  confident  manner,  if  they  had  been 
convinced  in  their  minds  that  it  was  falfe.  We  muft 
fuppofe  that  thofe  Chymifts  examined  the  matter 
with  too  little  attention,  and  were  milled  by  fome 
fallacious  appearance.  Probably  they  may  have 
compared  this  concentrated  Vinegar  with  common 
diftilled  Vinegar;  they  may  have  put  to  their  Coral 
an  equal  dofe  thereof ; and,  after  faturation,  they 
may  have  diftilled  off  the  fuperfluous  liquor,  which 
may  have  effervefced  with  frefh  Coral  and  diffolved 
it.  Surprifed  at  this  effedt,  they  may  have  imagined 
that  their  Acid  had  loft  none  of  its  ftrength,  and 
that  it  had  the  virtue  of  converting  into  Salt,  any 
quantity  of  Coral,  or  fucft  other  matters,  with- 
out any  prejudice  to  its  Acidity.  A rafli  conclu- 
fion  : which  certainly  they  never  would  have  made, 
if  they  had  carried  the  experiment  far  enough;  if 
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they  had  diffolved  a -third  or  a fourth  quantity  of 
Coral  in  their  V inegar  : for  they  would  have  been 
thereby  convinced  that  the  Spirit  of  Verdegris, 
like  all  other  acid  Spirits,  depofites  and  leaves  its 
Acid  in  abforbent  matters ; and  that  if  the  liquor, 
which  they  drew  off'  by  diftillation  from  their  firft 
Salt  of  Coral,  was  ftill  acid,  and  capable  of  diffolv- 
ing  frefh  Coral,  nothing  could  be  inferred  from 
thence  but  that  Spirit  of  Verdegris  is  an  exceedingly 
concentrated  Vinegar,  which,  in  the  fame  quantity 
of  liquor,  contains  much  more  Acid  than  the 
ftrongeft  diftilled  Vinegar  prepared  in  the  common 
way;  that  therefore  a much  fmaller  dofe  thereof 
is  required  to  convert  a given  quantity  of  Coral  into 
Salt;  and  that  the  liquor,  which  they  diftilled  from 
their  firft  Salt,  ftill  retained  fome  of  its  virtue,  only 
becaufe  it  was  replete  with  much  more  Acid  than 
could  be  neutralized  by  the  Coral.  But  a love  of  the 
* marvellous  fo  prepoffeffes  the  mind  of  man,  that  it 
often  hinders  him  from  perceiving  the  moft  obvious 
facls.  This  is  the  fault  of  all  the  ancient  Chymifts 
in  geneial;  and  I believe  the  only  reafon  why  we 
find  their  books  fluffed  with  fo  many  unfucceedino- 
; experiments  was,  that  their  heated  imaginations  fre- 
quently  reprefented  things  to  them  otherwife  than 
they  really  were. 


PROCESS  III. 

The  Acid  of  Vinegar  combined  with  Lead.  Cerufe 

Salt  or  Sugar  of  Lead.  This  combination  deem- 
pounded. 


r N T O the  glafs  head  of  a cucurbite,  put  thin 
UL  plates  of  Lead,  and  fecure  them  fo  that  they 
nay  not  fall  out  when  the  head  is  put  upon  the 
•ucurbite.  Fit  on  tins  head  to  a wide-mouthed  cu- 

^ curbite 
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chi-bite  containing  fome  Vinegar.  Set  it  in  a fand- 
bath ; lute  on  a receiver,  and  diftill  with  a gentle 
heat  for  ten  or  twelve  hours.  Then  take  off  the 
head:  in  it  you  will  find  the  leaden  plates  covered, 
and,  in  a manner,  crufted  over,  with  a white  matter, 
'phis  being  brufHed  off  with  a hare  s foot  is  what  we 
call  Cent/.  The  leaden  plates  thus  cleanfed  may  be 
employed  again  for  the  fame  purpoie,  till  they 
be  wholly  converted  into  Cerufe  by  repeated  diftil- 
lations.  During  the  operation,  there  will  come  into 
the  receiver  a liquor  fomevvhat  turbid  and  whitilh. 
this  is  a diftilled  Vinegar  in  which  fome  Leau 

is  diffolved.  , . 

Reduce  a quantity  of  Ceruie  into  powder;  put 

it  into  a matrafs : pour  on  it  twelve  or  fifteen  times 
as  much  diftilled  Vinegar;  fet  the  matrafs  m a 
land -bath  ; leave  the  matter  in  digeftion  for  a oa>, 
{baking  it  from  time  to  time  : then  decant  your  li- 
quor, and  keep  it  apart.  Pour  frefh  Vinegar  on 
what  is  left  in  the  matrafs,  and  digeft  as  before.  > 
Proceed  thus  till  you  have  diffolved  one  hair,  or 

two-thirds,  of  the  Cerufe. 

E van  orate  to  a pellicle  the  liquors  you  poured  oft 
from  the  Cerufe,  and  fet  them  in  a cool  place. 
Greyilh  cryftals  will  Toot  therein.  Decant  the  li- 
quor from  the  cryftals ; evaporate  it  again  to  a pel- 
licle, and  fet  it  by  to  cryftallize.  Proceed  thus  eva- 
porating and  cryftallizing  as  long  ^ any  Cryft 
will  flioot.  Diffolve  your  cryftals  m diftilled  Vine- 
oar,  and  evaporate  the  folution,  which  will  then 
Toot  into  whiter  and  purer  cryftals.  This  is  the  .ad. 

or.  Sugar  of  Lead. 

OBSERVATIONS. 

Lead  is  eafily  diffolved  by  the  Acid  of  Vinegar. 
If  it  be  barely  expol'ed  to  the  vapour  of  that  Acid, 
its  furfaefe  is  corroded,  and  converted  into  a 
calx  or  white  ruft,  much  ufed  in  painting,  an  ^ 
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by  the  name  of  Cerufe  or  White  Lead.  But  this  pre- 
paration of  Lead  is  not  combined  with  a fufficient 
quantity  of  Acid  to  convert  it  into  a Salt : it  is  no 
more  than  Lead  divided  and  opened  by  the  Acid 
of  Vinegar  a matter  which  is  to  Lead  what  Verde- 
gris  is  to  Copper.  And  therefore  if  you  defire 
to  combine  Cerufe  with  the  quantity  of  Acid  necef- 
fary  to  convert  it  into  a Neutral  Salt,  you  mull 
treat  it  in  the  fame  manner  as  we  did  Verdegris,  in 
order  to  procure  Cryftals  of  Copper ; that  is,  you 
mull  diffolve  it  in  diftilled  Vinegar,  as  the  procefs 
directs. 

The  Salt  of  Lead  is  not  very  white  when  it  fird 
dioots ; and  for  this  reafon  it  is  didblved  again  ig 
diftilled  Vinegar,  and  eryftallized  a fecond  time.  If 
Salt,  of  Lead  be  repeatedly  diflolved  in  diftilled 
Vinegar,  and  the  liquor  evaporated,  it  will  grow 
thick  j but  cannot  be  deficcated  without  great  dif- 
ficulty. If  the  fame  operation  be  oftener  repeated, 

’ this  quality  will  be  thereby  more  and  more  increafed; 
till  at  laft  it  will  remain  on  the  fire  like  an  Oil,  or 
melted  Wax:  it  coagulates  as  it  cools,  and  then 
looks,  at  firft  fight,  like  a metallic  rnafs,  fomewhat 
refembling  Silver.  This  matter  runs  with  a very 
gentle  heat,  almoft  as  eafily  as  Wax, 

The  Salt  of  Lead  hath  a Saccharine  tafte,  which 
hath  procured  it  the  name  alfo  of  Sugar  of  Lead, 
hor  this  reafon  when  Wine  begins  to  turn  four,  the 
ready  way  to  cure  it  of  that  difagreeable  taft^  is,  to 
fubftitute  a fweet  one-  which  is  not  difagreeable  to 
tne  tafte,  by  mixing  therewith  Cerufe,  Litharge,  or 
fome  fuch  preparation  of  Lead  : for  the  Acid  of  the 
Wine  difiolves  the  Lead,  and  therewith  forms  a 
Sugar  of  Lead,  which  remains  mixed  with  the  Wine, 
and  hath  a tafte  which,  joined  with,  that  of  the 
^VVine,  is  not  unpleafant.  But,  as  Lead  is  one  gf 
the  moft  dangerous  poifons  we  know,  this  method 
►•ught  never  to  be  pmdifed  s and  whoever  employs 

Y 2 fuch 
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inch  a pernicious  drug  deferves  to  be  molt  fevereh/ 
puni flied.  Yet  fomething  very  like  this  happens  every- 
day, and  muft  needs  have  very  bad  confequences ; 
while  there  is  nobody  to  blame,  and  thofe  to  whom 
the  thing  may  prove  fatal  can  have  no  miftruft 
of  it. 

All  the  retailers  of  Wine  have  a cnflom  of  filling 
their  bottles  on  a counter  covered  with  Lead,  hav- 
ing a hole  in  the  middle,  into  which  a Leaden  pipe 
is  foldered.  The  Wine  which  they  fpill  on  the 
counter,  in  filling  the  bottles,  runs  through  this 
pipe  into  a Leaden  vefifel  below.  In  that  it  ufually 
Hands  the  whole  day,  or  perhaps  feveral  days;  after 
which  it  is  taken  out  of  the  Leaden  vefifel,  and 
mixed  with  other  Wine,  or  put  into  the  bottle  of 
fome  petty  cuftomer.  But,  alas  for  the  man  to 
whole  lot  fuch  Wine  falls ! He  muft  feel  the  moft 
fatal  e fifed! S from  it ; and  the  danger  to  which  he  is 
expofed  is  fo  much  the  greater,  the  longer  the 
Wine  hath  ftood  in  the  Leaden  Veffel,  and  thereby 
acquired  more  of  a noxious  quality.  We  daily  fee 
cruel  diftempers  among  the  common  people,  oc- 
cafioned  by  fuch  caufes,  which  are  not  fuffieiently 
attended  to. 

Wine  that  is  not  kept  in  clofe  vefifels  is  apt  to  turn 
four  very  foon,  efpecially  in  the  fummer;  and  the 
retailers  ofWine  have  obferved  that  their  drippings, 
thus  colledled  in  vefifels  of  Lead,  are  not  liable  to 
this  inconvenience.  This  is  what  hath  eftablifhed 
among  them  the  practice  I am  fpeaking  again!!. 
As  they  fee  only  the  good  effedls  thereof,  and  know 
nothing  of  its  ill  confequences,  we  cannot  be  angry 
with  them.  It  is  natural  to  think,  that,  as  Lead 
hath  the  property  of  keeping  Wine  cool,  it  may  by 
that  means  prevent  its  growing  four  for  fome  time; 
and  perfons  who  are  not  verfed  in  Chymiftry  can 
hardly  fufpedt  that  Wine  is  preferved  from  being 
pricked,  only  by  being  converted  into  a kind  of 


Practice  qf  Chymistry.  325 

poifon.  Yet  this  is  the  very  cafe:  for  Lead  doth 
not  hinder  the  Wine  from  growing  four ; but, 
uniting  with  its  Acid,  as  loon  as  it  appears,  and 
forming  therewith  a Sugar  of  Lead,  changes  the 
: tafte  thereof,  as  hath  been  faid,  and  hinders  the  Acid 
from  affecting  the  palate. 

Hence  it  appears  how  much  it  were  to  be  wifhed 
that  the  ufe  of  thofe  counters  covered  with  Lead 
were  abolifhed  entirely.  I am  informed,  by  a Chy- 
mift  zealous  for  the  public  good  *,  that  he  repre- 
sented this  matter  to  the  Magiftrates  feveral  years 
1§°-  P iS  1iCl  De  doubted,  that,  when  the  dealers 
n Vv  me  know  the  ill  confequences  attending  this 
oraftice,  they  will  with  pleafure  facrifice  the  I'm  all 
benefit  they  receive  from  it  to  the  public  fafety. 

It  is  eafy  to  prove  whether  or  no  a fufpefted  Wine 
ontains  Lead.  lou  need  only  pour  into  it  a little 
3il  of  Tartar  per  deliquium  ■,  or,  if  you  have  not  that 
t hand,  a lye  or  the  afhes  of  green  wood.  If  there. 
>e  any  Lead  diffolved  in  it,  the  liquor  will  immed- 
iately grow  turbid,  and  the  Lead  will  precipitate 
l the  f°I7T1  of  a white  powder ; becaufe  the  Sugar, 

1 Lead  it  contains,  being  a Neutral  Salt  whofe 
: afis  is  a metal,  is  decompounded  by  the  Fixed 
dkah,  which  feparates  that  metal  from  the  Acid- 
.eac,  thus  feparated  from  the  Acid  of  Vinegar  by  an 
dkali  is  called  Magiftery  of  Lead.  1 

whom  I have  had  pccafion  to  mention  feveral 
- -s  in  this  work  with  the  honour  which  he  deferves,  and  with  ' 

7 "7  A-r°Ugh  " C°Urfe  of  Chymiftry  when  I a 

udent  in  Medicine.  It  mull  be  obferved  to  the  nraife  Z 7 
-emeus  Artift,  that  he  is  the  firft  Frenchman  thaPt  ever  eave 
•urfes  of  Chymiftry.  In  thefe  he  explains  the  operadons^c 
ding  to  the  true  and  found  Theorv  of  thf  , aC“ 

m the  writings  of  Beecher,  Stahl  Janclir,  Boyle,  Bo'erW 

teS  Y ra"'-y  °'hcr  excdle"‘  Chymifts,  whom  it  wouM 
a te  “ hcre>  as  wfll  M from  the  Memoirs  of  the 

Science!  at'  l>it  ’ of  the  Academy 

Y 3 Cerufc, 
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'Cerufej  or  White  Lead,  is  alfo  a very  dangerous 
poifon.  It  is  a pigment  very  much  ufed,  being  the 
only  White  that  can  be  applied  with  Oil.  This 
White  is  the  moft  common,  or  perhaps  the  only 
caufe  of  thofe  dreadful  colicks,  with  which  painters, 
and  all  that  work  in  colours,  are  frequently  afflicted. 
This  induced  me  to  examine  all  the  fubftances  ca- 
pable of  affording  a White,  in  order  to  find  one,  if 
poffible,  which  might  be  fubftituted  for  White 
Lead : but,  after  a vaft  number  of  experiments,  I 
had  the  mortification  to  be  convinced  that  all 
Whites,  even  the  brighteft  and  moft  beautiful,  which 
are  not  metallic,  produced  nothing,  when  ground 
with  Oil,  but  greys,  or  dirty  yellows.  There  is  ftill 
fomething  to  be  hoped  for  in  Whites  obtainable 
from  certain  metallic  fubftances : but,  as  every  one 
of  thofe  matters  may  be  fufpecfted  of  feme  noxious 
quality,  long  experience  alone  will  remove  our  juft 
apprehenfions  of  danger  from  every  thing  afforded, 
by  finch  fubftances. 

To  return  to  the  Salt  of  Lead ; it  may  be  de- 
compounded by  diftillation  without  additament.  In 
order  to  perform  this,  you  muft  put  the  Salt  of 
Lead  into  a glafs  or  ftone  retort,  leaving  a full  third 
thereof  empty,  and  diftill  in  a reverberating  furnace 
with  degrees  of  fire.  A fpirit  rifes,  which  fills 
the  receiver  with  clouds.  When  nothing  more 
will  come  over  with  a flre  that  makes  the  retort 
red-hot,  let  the  veffels  cool,  and  then  unlute  them. 
You  will  find  in  the  receiver  an  auftere  liquor, 
which  is  inflammable  j or,  at  leaft,  an  inflammable 
Spirit  may  be  obtained  from  it,  if  about  one  half 
thereof  be  drawn  off  by  diftillation  in  a glafs 
alembic.  The  retort  in  which  the  Salt  of  Lead  was 
decompounded  contains,  at  the  end  of  the  opera- 
tion, a blackifh  matter:  this  is  Lead,  which  will  re- 
fume its  metallic  form  on  being  melted  in  a cru- 
' cible i 
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ciblc  ; becaufe  the  Acid  by  which  it  was  diftolved, 
and  from  which  it  hath  been  feparated,  being  or  a 
very  oily  nature,  hath  left  in  it  a fufhcient  quantity 
of  phlogiflon. 

What  is  mofc  remarkable  in  this  decompofitioli 
of  Salt  of  Lead  is  die  inflammable  Spirit  which 
it  yields,  though  the  Vinegar  which  entered  into 
the  competition  of  the  Salt  feemed  to  contain  none 
at  all. 


C H A P,  VII. 

Of  the  Putrid  Fermentation  of  Vegetable 

Substances. 


PROCESS  I. 

"The  Putrefaction  of  Vegetables , 

FILL  a hogfhead  with  green  plants,  and  tread 
them  down  a little ; or,  if  the  vegetables  be 
dry  and  hard  fubftances,  divide  them  into  minute 
parts,  and  fteep  them  a little  in  water  to  moiften 
them  : then  leave  them,  or  the  green  plants,  in  the 
veflfel,  uncovered  and  expofed  to  the  open  air.  By 
degrees  a heat  will  arife,  in  the  center  of  the  veffel, 
which  will  continue  increafing  daily,  at  laft  grow 
very  ftrong,and  be  communicated  to  the  whole  mafs* 
As  long  as  the  heat  is  moderate,  the  plants  will  re- 
tain their  natural  fmell  and  tafle.  As  the  heat  in- 
creafes,  both  thefe  will  gradually  alter,  and  at  laft 
become  very  difagreeable,  much  like  thofe  of  putrid 
animal  fubftances.  The  plants  will  then  be  tender 
its  if  they  had  been  boiled ; or  even  be  reduced  to  a 

Y 4 kind 
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kind  of  pap,  more  or  lefs  liquid  according  to  the 
quantity  of  moifture  they  contained  before. 

OBSERVATIONS. 

Almost  all  vegetable  matters  are  fufceptible  of 
putrefaction  ; but  fome  of  them  rot  fooner,  and 
others  more  {lowly.  As  putrefaction  is  only  a fpecies 
of  fermentation,  the  effeCt  whereof  is  to  change  en- 
tirely the  ftate  of  the  Acid,  by  combining  it  with  a 
portion  of  the  earth  and  Oil  of  the  mixt,  which  are 
fo  attenuated  that  from  this  union  there  refults  a 
new  faline  fubftance  in  which  no  Acid  is  difcernible; 
which  on  the  contrary  hath  the  properties  of  an 
Alkali,  but  rendered  volatile ; it  is_  plain,  that  the 
nearer  the  Acid  of  a plant  fet  to  putrefy  is  to  this 
ftate,  the  fooner  will  the  putrefaction  of  that  plant 
be  completed.  Accordingly  all  plants  that  contain 
a Volatile  Alkali  ready  formed,  or  from  which  it  can 
be  obtained  by  diftillation,  are  the  moft  difpofed  to 
putrefaction. 

Thofe  plants,  in  which  the  Acid  is  very  manifeft 
and  fenfible,  are  lefs  apt  to  putrefy ; becaufe  all 
their  Acid  muft  undergo  the  change  above  fpecified. 
But  vegetable  matters,  whofe  Acid  is  entangled  and 
clogged  by  feveral  of  their  other  principles,  muft 
be  'ft ill  longer  elaborated,  before  they  can  be  re- 
duced to  the  condition  into  which  complete  putre- 
faction brings  all  vegetables.  The  earthy  and  oily 
parts,  in  which  the  Acids  of  thefe  fubftances  are 
jheathed,  muft  be  attenuated  and  divided  by  a pre- 
vious fermentation,  which,  from  thofe  parts  lub- 
tilized  and  united  with  the  Acid,  forms  an  Ardent 
Spirit,  wherein  the  Acid  is  more  perceptible  than 
in  the  almoft  infipid,  or  faccharine,  juices  out  of 
which  it  is  produced.  The  Acid  contained  in  the 
Ardent  Spirit  muft  be  ftill  further  difengaged,  be- 
fore it  can  enter  into  the  combination  of  a Volatile 
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Alkali:  confequently  the  Ardent  Spirit  muft  un- 
dergo a fort  of  decompofition ; its  Acid  muft  be 
rendered  more  fenfible,  and  be  brought  to  the  fame 
condition  as  the  Acid  of  plants  in  which  it  manifefts 
all  its  properties. 

Hence  it  appears  that  the  fpirituous  and  acetous 
fermentations  are  only  preparatives,  which  nature 
makes  ufe  of,  for  bringing  certain  vegetable  matters 
to  putrefaction.  Thefe  fermentations  therefore  muft 
be  confidered  as  advances  towards  that  putrefaction, 
in  which  they  terminate,  or  rather,  as  the  firft  ftages 
of  putrefadion  itfelf.  This  is  the  opinion  of  Mr. 
Stahl,  who  hath  treated  this  fubject  with  great  fa- 
gacity,  and  thrown  much  light  upon  it. 

Mr.Boerhaave  is  not  altogether  of  the  fame  mind. 
He  confiders  putrefaction  as  fomething  foreign  to 
fermentation  ; as  an  operation  independent  of  it, 
and  verv  different  from  it.  He  gives  the  title  of 
fermentation  to  that  inteftine  and  fpontaneous  mo- 
tion only  which  produces  an  Ardent  Spirit,  and 
changes  it  into  an  Acid.  He  founds  his  opinion  on 
this,  that  the  circumftances  attending  putrefaction 
are  different  from  thofe  which  accompany  fpirituous 
and  acetous  fermentation;  that  the  product  of  pu- 
trefaClion is  very  different  from  the  produCls  of 
thefe  fermentations ; and  laftly,  that  all  vegetable 
and  animal  fubftances  are  fufceptible  of  putre- 
faction, whereas  only  fome  kinds  of  them  are  ca- 
pable of  fermentation,  properly  fo  called. 

Mr.  Boerhaave  is  fo  far  right,  that  we  ought  not 
to  confound  together  operations  which  differ  in 
feveral  refpeCts,  and  refult  in  different  productions; 
but  Mr,  Stahl's  opinion  muft  neverthelefs  be  looked 
on  as  highly  probable,  or  rather  abfolutejy  true. 
For  it  doth  not  neceffarily  follow,  from  the  differ- 
ence between  the  circumftances  and  productions  of 
fermentative  motions,  that  the  operations  have  no 
relation  to,  or  connection  with,  each  other.  They 

may 
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may  neverthelefs  be  confidered  as  different  fteps  of 
one  and  the  fame  operation  : and  if  all  vegetable 
and  animal  matters  are  not  fufceptible  of  the  three 
degrees  of  fermentation,  we  can  only  infer  from 
thence  that  there  are  mixts,  in  which  the  whole 
work  of  fermentation  is  yet  to  do ; and  that  there 
are  others  whole  principles  are  fp  difpofed  that  they 
are  in  the  fame  condition  as  if  they  had  already 
undergone  the  firft,  or  even  the  fecond,  degree  of 
fermentation ; and  confequ.ently  fuch  mixts  are 
fufceptible  only  of  the  fecond,  or  perhaps  of  the 
third,  degree  of  fermentation. 

Mr.  Stahl  therefore  fays  very  judicioufly,  that,  far 
from  denying  putrefaction  to  be  a fermentation,  we 
ought  on  the  contrary  to  confider  all  fermentation 
as  no  other  than  putrefaction.  Matters  fufceptible 
of  the  fpirituous  and  acetous  fermentation  do  hut 
pafs  through  thefe  previous  alterations  in  their  way 
to  complete  putrefaction.  On  this  principle  Wine 
and  Vinegar  are  only  liquors  that  had  begun  to 
putrefy,  but  were  ftopt  at  the  firft  or  fecond  ftage  of 
their  putrefaCtion.  This  is  fo  true,  that,  if  a fer- 
menting liquor  be  left  to  itfelf  in  the  open  air,  and 
in  a due  degree  of  heat,  it  will  proceed  direCtly, 
without  any  flop,  to  per'feCt  putrefaction. 

The  acetous  fermentation  is  attended  with  more 
heat  than  the  fpirituous,  and  the  putrid  with  ftili 
more  than  the  acetous.  The  heat  of  putrefying 
plants  is  fometimes  fo  considerable,  that,  when  they 
are  not  too  moift,  and  are  flacked  up  in  great  heaps, 
they  take  fire  and  burn  violently.  Of  this  there  are; 
frequent  instances  in  hay-riefts. 


PR  O- 
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PROCESS  II. 

Putrefied  Vegetable  Subfiances  analyzed. 

PUT  the  putrefied  plants  you  mean  to  analyze 
into  a glafs  cucurbite,  and  fet  it  in  a fand-batn. 
Fit  to  it  a head ; lute  on  a receiver  : diftill  with  a 
gentle  fire,  and  a limpid  fetid  liquor  will  come  over 
Continue  the  diftillation  till  the  matter  contained 

in  the  retort  be  almoft  dry. 

Then  unlute  your  veffels,  and  keep  the  liquor 
you  find  in  the  receiver  by  itfelf.  Put  the  matter 
remaining  in  the  cucurbite  into  a retort,  and  diitil 
with  a graduated  heat.  There  will  rife  white  va- 
pours J °a  pretty  confiderable  quantity  of  liquor 
nearly  like  that  of  the  former  diftillation  j a Volatile 
Salt  in  a concrete  form 3 and  a black  Oil,.which 
towards  the  end  will  be  very  thick.  In  the  retort 
there  will  remain  a black  charred,  matter,  winch 
being  burnt  in  the  open  air  will  fall  into  afhes,  from 
which  no  Fixed  Alkali  can  be  extracted.. 

By  means  of  a funnel  feparate  your  Oil  from  the 
aqueous  liquor.  Diftill  this  liquor  with  a .gent  e 
heat.  You  will  by  this  means  obtain  a Volatile  Sait 
like  that  of  animals;  of  which  you  may  alfo  get  fome, 
by  the  fame  means,  from  the  liquor  which  came 
pver  in  the  firft  diftillation. 

observations. 

This  analyfis  fhews  the  changes  which  putrefac- 
tion produces  in  vegetable  matters.  Scarce  any  of 
their  principles  are  now  to  be  difeerned.  They  now 
yield  no  aromatic  liquor;  no  Effential  Oil;  no  Acid; 
and  confequently  no  EfTential  Salt,  Ardent  Spirit, 
or  Fixed  Alkali:  in  a word,  whatever  their  natures 
were  before  putrefaction,  they  are  all  alike  when 
they  have  once  undergone  this  fermentative  motion 
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in  its  full  extent.  Nothing  can  then  be  obtained 
from  them,  but  Phlegm,  a,  Volatile  Alkali,  a fetid 
Oil,  and  an  infipid  Earth. 

Almoft  all  thefe  changes  are  owing  to  the  tranf- 
mutation  of  the  Acid,  which  is  depraved  by  putre- 
faction, and  combined  with  a portion  of  the  Oil  and 
fubtilized  Earth  of  the  mixt ; fo  that  the  refult  of 
their  union  is  a Volatile  Alkali.  Now,  as  the  Fixed 
Alkali,  found  in  the  afhes  of  unputrefied  plants,  is 
only  the  moft  fixed  part  of  their  earth  and  of  their 
Acid,  clofely  united  together  by  the  igneous  mo- 
tion, it  is  not  furprifing  that,  when  all  the  Acid,  with 
a part  of  the  earth,  is  fubtilized  and  volatilized  by 
putrefaction,  no  Fixed  Alkali  can  be  found  in  the 
afhes  of  putrefied  Vegetables.  The  alteration  which 
the  Acid  furfers  by  the  putrefactive  motion  is,  in  my 
opinion,  the  greatell  it  can  undergo,  without  being 
entirely  deltroyed  and  decompofed,  fo  as  to  be  no 
longer  a Salt. 

We  have  feen  it,  in  the  Mineral  kingdom,  in  its 
greateft  purity  and  ftrength.  Its  combination  with 
Oil,  , and  the  other  alterations  it  undergoes,  in  the 
Vegetable  kingdom,  have  fhewn  it  weakened  and 
difguifed.  The  changes  it  fuffers  by  the  fpirituous 
and  acetous  fermentation,  have  exhibited  it  in  other 
fofms.  And,  laftly,  putrefaction  disfigures  it  com- 
pletely, and,  in  fome  fort,  changes  its  very  nature, 
lo  that  it  cannot  be  diiiinguifhed.  In  the  animal 
kingdom  we  find  it  nearly  in  the  fame  condition : 
for  though  the  Vegetable  fubftances  on  which  ani- 
mals feed,  do  not  undergo  direCt  putrefaction,  in  its 
full  extent,  before  they  are  converted  into  animal 
juices,  yet  they  fuffer  mofc  of  the  alterations  pro- 
duced by  putrefaction  ; fo  that  when  they  have  ac- 
quired the  qualities  neceilary  to  their  becoming  an 
aCtual  nutritious  animal  juice,  they  are  within  one 
itep  of  complete  putrefaction.  For  this  reafon  all 
animal  fubitances  are  very  apt.  to  putrefy,  and  are 

unfufceptible 
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unfufceptible  of  the  ,firft  degrees  of  fermentation. 
But  this  difcuffion  belongs  to  the  animal  kingdom., 
of  which  we  are  now  going  to  treat  in  the  thiid 
part  of  thefe  Elements  ; the  theory  of  putrefaction 
ferving  to  introduce  it,  and  naturally  leading  us 
to  it. 


part  III. 

Of  Operations  on  Animal  Subfiances . 


CHAP.  I. 

Of  Milk. 


PROCESS  I. 

Milk fepar cited  into  Butter , Curd,  and  Whey:  in - 
Jlanced  in  Cozv’s  Milk. 

PU  T new  Cow’s  milk  into  a flat  earthen  pan, 
and  fet  it  in  a temperate  heat.  In  ten  or  twelve 
hours. time  there  will  gather  on  its  furface  a thick 
matter,  of  a fomewhat  yellowifh  white : this  is 
called  Cream . Gently  Ikim  off  this  Cream  with 
a fpoon,  letting  the  milk  you  take  up  with  it  run  off. 
Put  all  this  Cream  into  another  velfel,  and  keep  it. 
The  milk  thus  fkimmed  will  not  be  quite  fo  thick 
as  before  : nor  will  it  be  of  luch  a dead  white,  but 
have  a little  biueifh  caft.  If  all  the  Cream  be  not 
feparated  from  it,  more  will  gather  on  its  furface 
after  fome  time,  which  muft  be  taken  off  as  the 
former.  In  two  or  three  days  the  fkimmed  milk 

will 
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will  coagulate  into  a foft  mafs,  called  Curd>  and 
then  it  tafles  and  fraells  four. 

Cut  this  Curd  acrols  in  feveral  places.  It  will 
immediately  difcharge  a large  quantity  of  Serum. 
Put  the  whole  into  a clean  linen  cloth } hang  it  up, 
and  underneath  it  fet  a veffel  to  receive  the  Serum 
as  it  drops.  When  the  aqueous  part  hath  done 
dripping,  there  will  remain  in  the  filter  a white  fub- 
ftance  fomewhat  harder  than  the  curdled  milk.  This 
fubltance  is  called  Chee/e>  and  the  Serum  feparated 
from  it  is  known  by  the  name  of  Whey. 

0 BS  ER  VAR  10  NS. 

T he  milk  of  animals,  that  feed  only  on  vegetables, 
is  of  all  animal  matters  th^  leaf!  removed  from  the 
vegetable  nature.  The  truth  of  this  will  be  demon- 
fixated  by  the  experiments  we  fhall  produce  by  and 
by,  for  the  further  analyfis  of  milk.  For  this  reafon 
we  judged,  with  Mr.  Boerhaave,  that  it  was  proper 
to  begin  the  analyfis  of  animals  by  examining  this 
liquor. 

Moft  Chymifts  juftly  confider  Milk  as  of  the  fame 
nature  with  Chyle.  Indeed  there  is  great  reafon  to 
think,  that,  except -forme  fmall  differences  to  be 
afterwards  taken  notice  of,  thele  two  matters  are 
nearly  the  fame.  They  are  both  of  a dead  white 
colour,  like  that  of  an  emulfion ; which  proves  that, 
like  emulfionsjthey  confift  of  an  oily  matter,  divided, 
diffufed,  and  lufpended,  but  not  perfectly  diffolved* 
in  an  aqueous  liquor. 

It  is  not  furprifing  that  thefe  liquors  fhould  re- 
femble  etnulfions ; for  they  are  produced  in  the 
Fume  manner,  and  may  very  juftly  be  called  Animal  * 
Emulfions.  For  how  are  vegetable  fubftances  con- 
verted into  Chyle  and  Milk  in  an  animal  body  ? 
They  are  bruifed,  divided,  and  triturated  by  tnafe- 
■ cation  and  digeftion,  as  perfectly,  at  leaft,  as  the 

matters 
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matters  pounded  in  a mortar  to  make  an  emulfion  : 
and  mu  ft  thereby  undergo  the  fame  changes  as  thole 
matters  ; that  is,  their  oily  parts,  being  attenuated 
by  thole  motions,  muft  be  mixed  with  and  lodged 
between  the  aqueous  parts,  but  not  diftolved  therein  j 
becaufe  they  do  not,  in  the  bodies  of  animals,  meet 
with  1 aline  matters,  fufficiently  difentangled  and 
aftive,  to  unite  intimately  with  them,  and  by  that 
means  render  them  foluble  in  water. 

Neverthelels  Chyle  and  Milk,  though  produced 
in  the  fame  manner  as  emulfions,  and  very  much 
refembling  them,  differ  greatly  from  them  in  fome 
refpetts  ; owing  chiefly  to  the  time  they  remain  in 
the  bodies  of  animals,  their  being  heated  while 
there,  the  elaborations  they  undergo  therein,  and  the 
animal  juices  commixed  with  them. 

New  Milk  hath  a mild  agreeable  tafte,  without 
any  faline  pungency  ■,  nor  hath  any  Chymical  trial 
difeovered  i'n  it  either  an  Acid  or  an  Alkali.  Yet  it 
is  certain  that  the  juices  of  plants,  out  of  which  milk 
is  formed,  contain  many  faline  matters,  and  efpecially 
Acids : accordingly  Milk  alfo  contains  the  fame ; 
but  the  Acids  are  fo  fheathed  and  combined,  that 
'they  are  not  perceptible.  The  cafe  is  the  fame  with 
all  the  other  liquors  intended  to  conftitute  part  of 
an  animal  body : there  is  no  perceptible  Acid  in  any 
of  them. 

Hence  it  maybe  inferred  that  one  of  the  principal 
changes  which  vegetables  undergo,  in  order  to  their 
being  converted  into  an  animal  fubftance,  confifts 
in  this,  that  their  Acids  are  combined,  entangled, 
'and  fheathed  in  fuch  a manner  that  they  become  im- 
perceptible, and  exert  none  of  their  properties. 

Milk  left  to  itfelf,  without  the  help  of.diftil- 
lation,  or  any  additament  whatever,  undergoes  a fort 
of  decompofition.  It  runs  into  a kind  of  fpon- 
taneous  analyfts : which  doth  not  indeed  reduce  it 
to  its  ftrft  principles,  yet  feparates  it  into  three 
* 9 diftinffc 
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diftindt  fubftances,  as  the  procefs  fhews;  namelyy 
into  Cream,  or  the  buttery  fat  part,  into  Curd  or 
Cheefe,  and  into  Serum  or  Whey:  which  fhews  thatT 
thofe  three  fubftances  of  which  Milk  confifts,  are 
only  mixed  and  blended  together,  but  not  intimately 
united. 

The  firft  parts,  being  the  lighted,  rife  gradually 
to  the  furface  of  the  liquor  as  they  feparate  from  the 
reft  ; and  this  forms  the  Cream. 

Cream,  as  fkimmed  from  the  furface  of  Milk, 
is'  not  however  the  pure  buttery  or  fat  part : it  is- 
ftill  mixed  with  many  particles  of  Cheefe  and  Whey, 
which  muft  be  feparated  in  order  to  reduce  it  into 
Butter.  The  moft  Ample,  and  at  the  fame  time 
the  beft  method  of  effecting  this,  is  daily  pradtifed 
by  the  country  people.  It  confifts  in  beating  or 
churning  the  Cream,  in  a veffel  contrived  for  that 
purpofe,  with  the  flat  fide  of  a circular  piece  of 
wood,  in  the  center  of  which  a ftaff  is  fixed.  One 
would  think  that  the  motion  impreflfed  on  the 
Cream  by  this  inllrument,  fhould  rather  ferve  to 
blend  more  intimately  the  particles  of  Butter, 
Cheefe,  and  Whey,  of  which  it  confifts,  than  to  fe- 
parate them  from  each  other  ; as  this  motion  feems 
perfectly  adapted  to  divide  and  attenuate  thofe 
particles.  But,  if  we  confider  what  palfes  on  this 
occafion,  we  lb  all  foon  perceive  that  the  motion  by 
which  Butter  is  churned  is  nothing  like  triture : for 
churning  is  no  other,  properly  fpeaking,  than  a 
continually  repeated  compreffion,  the  effect  whereof 
is  to  fqueeze  out  from  amongft  the  buttery  par- 
ticles thofe  of  Cheefe  and  Whey  mixed  there- 
with ; by  which  means  the  particles  of  Butter  are 
brought  into  contadt  with  each  other,  unite,  and 
adhere  together. 

Milk,  whether  fkimmed  or  no,  grows'  four  of 
itfelf,  and  curdles  in  a few  days.  When  it  is  newly 
curdled,  the  Cheefe  and  Whey  feem  to  be  united, 

and 
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and  to  make  but  onfe  mafs  : but  thefe  two  matters 
feparate  fpontaneoully  from  each  other*  with  the 
greateft  cafe,  and  in  a very  fhort  time. 

The  Acidity,  which  Milk  naturally  contracts  in 
the  fpace  of  a few  days,  muft  be  confidered  as  the 
effect  of  a fermenting  motion,  which  difcovers  in 
that  liquor  an  Acid  that  was  not  perceptible  before. 
This,  properly  fpeaking,  is  an  acetous  fermentation, 
which  Milk  palfes  through  in  its  way  to  putrefac- 
tion ; and  it  loon  follows,  efpecially  if  the  Milk  be 
expoled  to  a hot  air. 

If,  inftead  of  leaving  Milk  to  grow  four  and 
curdle  of  itfelf,  an  Acid  be  mixed  therewith,  while 
it  is  yet  fweet  and  newly  milked,  it  immediately 
coagulates;  which  gives  reafon  to  think  that  its 
curdling  naturally  is  the  effedb  of  the  Acid,  which 
difcovers  itfelf  therein  as  it  grows  ftale. 

The  coagulation  of  Milk  may  alfo  be  confider- 
ably  accelerated,  by  fetting  it  in  a fa nd-* bath  gently 
heated  ; or  by  mixing  therewith  a little  of  what,  in 
the  language  of  the  Dairy,  is  called  Runnet ; which 
is  nothing  but  fome  curdled  and  half-digefted  Milk 
taken  from  the  ftomach  of  a Calf;  or  both  thefe 
methods  may  be  employed  at  once,  which  will  pro- 
duce the  effedt  ftill  more  expeditioufly. 

It  is  not  difficult  to  find  out  the  caufe  of  thefe 
effedts.  The  Runnet,  which  is  Milk  already  curdled 
and  grown  four,  is  an  adtual  ferment  to  fweet  Milk, 
difpofing  it  to  turn  four  much  more  readily:  for 
though  Milk,  when  thus  haftily  curdled  by  the 
Runnet,  hath  not  a manifeftly  Acid  tafte,  yet  it  is 
certain  that  this  Acid  begins  to  exert  itfelf.  The 
proof  thereof  is,  that,  being  expofed  to  the  fame 
degree  of  heat  with  Milk  equally  new,  that  is  not 
mixed  with  this  ferment,  it  turns  four  much  fooner. 
As  to  the  effedt  of  heat  in  coagulating  Milk,  there 
is  nothing  extraordinary  in  it:  we  know  how  much 
it  promotes  and  accelerates  all  fermentative  motion. 
Vol.  II.  Z The 
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The  whole  of  this  perfe&ly  agrees  with  what  we  faid 
before  concerning  fermentation. 

Fixed  Alkalis  alfo  coagulate  Milk  j but  at  the 
fame  time  they  feparate  the  Whey  from  the  Cheefe, 
which  floats  on  the  liquor  in  clots.  They  give  the 
Milk  a ruffet  colour  inclining  to  red ; which  may 
■arife  from  their  attacking  the  fat  part. 

The  reparation  of  Milk  into  Butter,.  Cheefe,  and 
Whey,  is  a kind  of  imperfedt  analyfis  thereof,  or 
rather  the  beginning  of  one.  In  order  to  render  it 
complete,  we  mu  ft  examine  each  of  thefe  fubftances 
feparately,  and  find  the  principles  of  which  they 
confift.  This  we  (hall  endeavour  to  do  in  the  fol- 
lowing procefs. 

in  w ■—  — 

PROCESS  II. 

Butter  analyzed  by  Dijlillation. 

x 

IN  T O a glafs  retort  put  the  quantity  of  frefh 
Butter  you  intend  to  diftill.  Set  the  retort  in  a 
reverberatory 3 apply  a receiver ; and  let  your  fire 
be  very  gentle  at  firft.  The  Butter  will  melt,  and 
there  will  come  over  fome  drops  of  clear  ‘water, 
which  will  have  the  peculiar  fmell  of  frefh  Butter, 
and  fhew  fome  tokens  of  Acidity.  If  the  fire  be  in- 
creafed  a little,  the  Butter  will  feern  to  boil : a froth 
will  gather  on  its  furface,  and  the  phlegm,  ftill  con- 
tinuing to  run,  will  gradually  come'  to  fmell  juft 
like  Butter  clarified  in  order  to  be  preferved.  Its 
Acidity  will  be  ftronger  and  more  majnifeft  than  that 
of  the  firft  drops  that  came  over. 

Soon  after  this,  by  increafing  the  fire  a little 
more,  there  will  rife  an  Oil,  having  nearly  the  fanie 
degree  of  fluidity  as  fat  Oils ; but  it  will  grow 
thicker  as  the  diftillation  advances,  and  at  laft  will 
, fix  in  the  receiver  when  it  cools.  It  will  be  accom- 
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panied  with  fome  drops  of  liquor,  the  Acidity 
whereof  will  always  mcreafe,  while  its  quantity  de- 
creafes,  as  the  diftillation  advances. 


While  this  thick  Oil  is  diddling,  the  Butter  con- 
tained in  the  retort,  which  at  fird  feerned  to  boil, 
will  be  calm  and  finooth,  without  the  leal!  appear- 
ance of  ebullition ; though  the  heat  be  then  much 
greater  than  when  it  boiled.  Continue  the  diftil- 
lation, conftantly  increafing  the  fire  by  degrees  as 
you  find  it  neceffary  for  the  elevation  of  the  thick 
Oil.  This  Oil,  or  rather  this  kind  of  Butter,  will 
be  at  lad  of  a ruflet  colour.  There  will  rife  along 
with  it  fome  white  vapours  exceeding  fharp  and 


pungent. 

When  you  obferve  that  nothing  more  comes 
over,  though  the  retort  be  quite  red-hot,  let  the 
veffels  cool,  and  unlute  them.  You  will  find  in  the 
receiver  an  aqueous  acid  liquor,  a fluid  Oil,  and  a 
kind  of  fixed  brown  Butter.  Break  the  retort,  and 
you  will  find  therein  a charred  matter  ; the  furface 
of  which,  where  it  touched  the  glafs,  will  be  of  a 
fhining  black,  and  have  a fine  polifh. 


O BS  ER  VAT  10  NS. 

T he  analyfis  of  Butter  proves  that  this  fubftance, 
which  is  an  oily  matter  in  a concrete  form,  owes  its 
confidence  to  the  Acid  only,  with  which  the  oily 
part  is  combined  : that  is,  it  follows  the  general  rule 
frequently  mentioned  above  in  treating  of  other  oily 
compounds -3  the  confidence  whereof  we  fliewed  to 
be  fo  much  the  firmer,  the  more  Acid  they  contain* 
The  fird  portions  of  Oil  that  come  over  in  the  dif- 
tillation of  Butter  are  fluid,  becaufe  a pretty  con- 
fide; able  quantity  of  Acid  rofe  before  them,  which 

being  mixed  with  the  phlegm  gives  it  the  Acidity 
we  took  notice  of.  J 

This  Oil,  being  freed  from  its  Acid,  and  by  that 
means  rendered  fluid,  rifes  fird ; becaufe  it  is  by 
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the  fame  means  rendered  lighter.  The  kind  of 
Butter  that  comes  over  afterwards,  though  it  be 
fixed,  is  nevfcrthelefs  far  from  having  the  fame  con- 
fluence as  it  had  before  diftillation ; becaufe  it  lofes 
much  of  its  Acid  in  the  operation.  This  Acid  is 
what  rifes  in  the  form  of  white  vapours.  Thefe  va- 
pours are,  at  lead,  as  pungent  and  irritating  as  the 
Sulphureous  Acid,  or  Volatile  Alkalis : but  their 
fmell  is  different : it  hath  the  refemblance,  or  rather 
is  the  fame,  with  that  which  rifes  from  Butter,  when 
it  is  burnt  and  browned  in  an  open  veffel.  But, 
when  concentrated  and  collected  in  clofe  veffels,  as 
in  the  diftillation  of  Butter,  they  are  vadly  dronger: 
they  irritate  the  throat  fo  as  to  inflame  it ; they 
are  exceeding  fliarp  and  pungent  to  the  fmell,  and 
are  fo  hurtful  to  the  eyes  that  they  quickly  inflame 
them,  as  in  an  ophthalmy,  and  make  them  fhed 
abundance  of  tears.  The  great  volatility  of  this  Acid 
is  entirely  owing  to  a portion  of  the  phlogifton  of 
the  Butter  with  which  it  is  dill  combined. 

It  may  be  afked  why  Butter,  or  the  oily  part  of 
Milk,  which  hath  the  confidence  of  a Fixed  Oil, 
is  more  replete  with  an  Acid  than  the  Oils  of  the 
vegetables  whereof  the  Milk  was  formed ; as  thefe 
Oils  are  almoft  all  fluid,  which  indicates  their  con- 
taining lefs  Acid  before  than  after  they  were  di- 
gefted  in  the  body  of  an  animal.  This  muff  appear 
the  more  extraordinary,  becaufe  the  Acid  contained 
in  the  liquors  of  animals  is  fheathed  and  imper- 
ceptible, and  confequently  incapable  of  combining 
with  the  Oils  of  Vegetables  fo  as  to  give  them  this 
confidence. 

I think  it  will  be  eafy  to  give  a fatisfa&ory  an- 
fwer  to  this  queftion,  if  it  be  confidered  that  the 
Oils,  which  exift  in  the  vegetable  juices  whereof  the 
Milk  is  formed,  are  far  from  being  combined  with 
the  whole  Acid  of  thofe  vegetables ; becaufe  there 
is  hardly  a plant  that  doth  not  yield  a great  deal  of 
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Acic^  even  without  the  help  of  fire.  Now,  there  3s 
reafon  to  think,  that  one  of  the  principal  effects  of 
digeftion  is,  to  combine  and  unite  this  Acid,  with 
the  oily  parts  of  vegetables,  more  intimately  than  it 
was  before. 

The  further  we  advance  in  the  analyfis  of  ani- 
mals, the  more  we  fliall  be  convinced,  that,  in  the 
different  elaborations,  which  vegetable  fubftances 
undergo  in  order  to  their  being  changed  into  the 
nutritious  juices  of  animals,  nature  employs  all  her 
powers  to  expell,  deftroy,  or  at  leaft  weaken  and 
blunt,  the  Acids,  fo  as  to  render  them  vabfolutely  im- 
perceptible. One  of  the  beft  means  by  which  fhe 
can  effect  this,  is  the  combining  and  uniting  them 
intimately  with  the  oily  parts  : and  this  operation 
fire  probably  begins  in  digeftion.  She  gets  rid  of 
moft  part  of  the  Acids  contained  in  the  aliments,  by 
thus  uniting  them  with  the  Oils  contained  in  thofe 
aliments.  Hence  arifes  the  confiftence  of  Butter, 
which  is  the  fat  part  of  Milk,  that  is,  of  a liquor 
half-changed  into  an  animal  juice. 

This  explication  furnifhes  us  alfo  with  the  reafon 
why  Acids  agree  fo  ill  with  people  of  weak  and 
delicate  conftitutions.  The  motion  and  heat  in  their 
bodies  is  not  fufficient  to  effedt  a due  combination 
of  the  Acids  with  the  Oils.  Hence  it  comes  to 
pafs,  that,  during  and  after  digeftion,  they  find  in 
their  bowels  the  bad  effects  of  thofe  Acids,  in  the 
diforder  commonly  called  the  Heart-burn.  Hence 
alfo  it  is,  that  fuch  people  receive  great  benefit 
from  the  ufe  of  Abforbents,  which  uniting  with  the 
Acids,  neutralize  them,  and  relieve  Nature  when  fire 
has  not  ftrength  enough  herfelf  to  get  the  better  of 
them.  ■ 

To  return  to  our  analyfis  of  Butter:  we  took 
notice  in  the  procefs  that  Butter  fecms  to  boil  with, 
a very  moderate  heat  at  the  beginning  of  the  diftil- 
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lation,  and  that  in  the  courfe  of  the  operation  the 
ebullition  ceafes  entirely,  though  the  heat  be  then 
greatly  encreafed  ; which  is  contrary  to  the  general 
rule.  The  reafon  is,  that  Butter,  though  a feem- 
jngly  homogeneous  mafs,  contains  neverthelefs  fome 
particles  of  Cheefe  and  Whey.  The  particles  of 
Whey,  being  much  the  lighted:,  endeavour,  on  the 
firft  application  of  heat,  to  extricate  themfelves 
from  amongft  the  particles  of  Butter,  and  to  rife  in 
diftillation,  Thus  they  form  the  drops  of  acidu- 
lated phlegm  which  come  over  at  firft,  and,  in 
ftruggiing  to  get  free,  lift  up  the  buttery  parts,  or 
actually  boil,  which  occafions  the  ebullition  ob- 
fervable  at  the  beginning  of  the  procefs.  When 
they  are  once  feparated,  the  melted  butter  remains 
calm  and  fmooth,  without  boiling.  If  you  want  to 
make  it  boil  you  mud:  apply  a much  greater  de- 
gree of  heat ; which  you  cannot  do  in  clofe  veflels, 
without  fpoiling  the  whole  operation  5 becaufe  the 
degree  of  heat  neceffary  for  that  purpofe  would 
force  up  the  Butter  in  fubftance,  which  would  rufn 
over  into  the  receiver,  without  any  decompofition. 
Indeed  if  the  vefifels  were  luted  they  would  be  in 
danger  of  burfting. 

As  to  the  cafeous  parts,  which  are  mixed  with 
frefh  butter,  they  alfo  feparate  at  the  beginning  of 
the  diftillation,  when  the  Butter  is  melted,  and  gather 
on  its  furface  in  a fcum.  Thefe  particles  of  Cheefe 
and  Whey,  which  are  heterogeneous  to  Butter,  help 
to  make  it  fpoil  the  fooner.  And  for  this  reafon 
thofe  who  want  to  keep  Butter  a long  time,  without 
the  ufe  of  Salt,  melt  it,  and  thereby  evaporate  the 
aqueous  parts.  The  lighted:  portion  of  the  particles 
of  Cheefe  rifes  to  the  furface,  and  is  fkimmed  off ; 
the  reft  remains  at  the  bottom  of  the  veftel,  from 
which  the  Butter  is  eaftly  feparated,  by  decanting  it 
while  it  is  yet  fluid, 
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Butter  may  alfo  be  diftilled,  by  incorporating  it 
with  fome  additament  which ’will  yield  no  principle 
itfelf,  nor  retain  any  of  thofe  of  the  Butter.  I have 
diftilled  it  in  this  manner  with  the  additament  of 
fine  fand:  the  operation  fucceeds  very  well,  is 
fooner  finifhed,  and  more  eafily  conducted  : but  I 
chofe  to  defcribe  here  the  manner  of  doing  it  with- 
out additament ; becaufe  the  feveral  changes,  which 
the  Butter  undergoes  in  the  retort  during  the  ope- 
ration, may  be  better  obferved. 

If  you  defire  to  convert  the  Butter  wholly  into 
Oil,  you  muft  take  the  fixed  matter  you  find  in  the 
receiver,  and  diftill  it  once  more,  or  oftener,  ac- 
cording to  the  degree  of  fluidity  you  want  to  give  it. 
The  cafe  is  the  fame  with  this  matter  as  with  all 
other  thick  Oils, which,  the  oftener  they  are  diftilled, 
grow  always  the  more  fluid,  becaufe  in  every  diftil- 
Jation  they  are  leparated  from  part  of  the  Acid,  to 
which  alone  they  owe  their  conflftence. 

PROCESS  III. 

2 *he  Curd  of  Milk  analyzed  by  Diftillation. 

IN T O a glafs  retort  put  fome  new  Curd,  having 
firft  drained  it  thoroughly  of  all  its  Whey,  and 
even  fqueezed  it  in  a linen  cloth  to  exprefs  all  its 
moifture.  Diftill  it  as  you  did  Butter.  There  will 
come  over  at  firft  an  acidulated  phlegm,  ffnelling 
like  Cheefe  or  Whey.  As  the  diftillation  advances, 
the  Acidity  of  this  phlegm  will  increafe. 

When  it  begins  to  run  but  very  flo'wly  raife  your 
fire.  There  will  come  over  a r yellow  Oil,  fome  what 
empyreumatic.  Continue  the  diftillation,  ftill  in- 
creafing  the  fire  by  degrees,  as  occafion  require^. 
The  Oil  and-Acid  Phlegm  will  continue  to  rife;  the 
Phlegm  growing  gradually  more  acid,  and  the  Oil 
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deeper  coloured,  and  more  empyreumatic.  At  lad, 
when  the  retort  is  almoft  red-hot,  there  comes  off 
a fecond  black  Oil,  of  the  confidence  of  Turpen- 
tine, very  empyreumatic,  and  fo  heavy  as  to  fink  in 
water.  In  the  retort  will  be  left  a conliderable 
quantity  of  charred  matter. 

0 B S E R RATIONS. 

Cheese-curd  barely  drained,  till  no  more  Whey 
will  drip  from  it,  is  not  entirely  freed  thereof ; and 
for  this  reafon  we  diretded  it  to  be  preffed  in  a linen 
cloth,  before  it  be  put  into  the  retort  to  be  diddled. 
Without  this  precaution  the  remaining  Whey  would 
rife  in  a confiderable  quantity  on  the  fird  applica- 
tion of  heat;  and  indead  of  analyzing  the  Curd 
only,  we  diould  at  the  fame  time  analyze  the  Whey 
alfo.  This  is  to  be  underdood  of  green  Curd  and 
new-made  Cheefe ; for,  if  it  be  differed  to  grow  old, 
it  will  at  length  dry  of  itfelf : but  then  we  fhould 
not  obtain  from  it  the  fame  principles  by  didillation, 
as  it  corrupts  and  begins  to  grow  putrid  after  fome 
time,  efpecially  if  it  be  not  mixed  with  fome  feafon- 
ing  to  preferve  it. 

The  fil'd  Phlegm  that  rifes  in  this  didillation,  as 
in  that  of  Butter,  is  a portion  of  the  Whey  that  was 
left  in  the  Cheefe,  notwithdanding  its  being  well 
preffed.  This  Phlegm  grows  gradually  more  acid, 
being  the  vehicle  of  the  Acids  of  the  Cheefe,  which 
are  forced  up  along  with  it  by  the  fire. 

The  Acid  obtained  from  this  matter  is  lefs  in 
quantity,  and  weaker,  than  that  of  Butter  : and  ac- 
cordingly the  Oil  diddled  from  Cheefe  is  not  fixed 
like  that  of  Butter.  Yet  it  is  remarkable  that  the 
lad  empyreumatic  Oil,  which  is  as  thick  as  Tur- 
pentine, is  heavier  than  water  : a property  which 
it  probably  derives  from  the  quantity  of  Acid  it 
retains.  , ^ 

The 
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The  quantity  of  charred  matter,  which  remains 
in  the  retort  after  the  d'iliillation  of  Cheefe,  is  much 
greater  than  that  left  by  Butter j which  proves  that 
the  former  contains  a much  greater  quantity  o 
t earth.  Thefe  coals  are  exceeding  difficult  to  burn 
, and  reduce  to  allies.  I have  kept  them  red-hot,  in 
: the  open  air,  and  in  a very  ftrong  fire,  above  fix 
hours,  continually  ftirring  them,  in  order  to  bung 
the  under  parts  to  the  furface,  that  they  mignt  be 
burnt,  yet  I could  not  confume  them  entirely..  They 
even  deflagrated  afterwards  with  Nitre,  as  if  they 
had  not  been  burnt  at  all ; and  yet,  during  the  whole 
• time  of  their  calcination,  there  appeared  conftantly 
.a  fmall  flame,  like  that  of  charcoal,  on  the  furface 
of  the  matter. 


PROCESS  IV. 

Wkey  analyzed. 

I EVAPORATE  two  or  three  quarts  of  Whey 
\j  almoft  to  drynefs  in  a balneum  mart <e\  and 
diftiil  the  extract,  or  refiduum,  in  a retort  fet  in  a re- 
verberating furnace,  with  degrees  of  fire,  according 
to  the  general  rule.  At  firfl  fome  Phlegm  will  come 
over;  then  a lemon-coloured  acid  Spirit;  and  after- 
• wards  a pretty  thick  Oil.  There  will  remain  -in  the 
retort  a charred  matter,  which  being  expofed  to  the 
air,  grows  moift.  Lixiviate  it  with  rain-water,  and 
evaporate  the  lixivium  : it  will  yield  you  cryftals  of 
Sea-falt.  Dry  the.  charred  matter,  and  burn  it  in 
• the  open  air  with  a ftrong  fire  till  it  be  reduced  into 
affies.  A lixivium  of  thefe  allies  will  Ihew  fome 
tokens  of  a Fixed  Alkali. 
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OBSERVATIONS. 

Milk,  as  was-faid  before,  feparates  naturally 
and  fpontanepufly  into  three  forts  of  fubftances,  the 
analyfes  whereof  being  put  together,  make  a com- 
plete analyfis  of  this  animal  liquor.  I know  no 
Author  that  hath  delivered  the  analyfes  of  Butter 
and,_Cheefe;  fo  that  the  precedes  here  given  for 
analyzing  thefe  two  fubftances  are  taken  from  the  - 
experiments  I thought  proper  to  make,  in  order 
to  obtain  the  neceffary  lights  in  this  matter.  As 
for  the  analyfis  of  Whey,  it  is  taken  from  one  of 
Mr.  Geoffrey’s  Memoirs,  containing  experiments  • 
on  feveral  animal  fubftances,  which  v/as  publifhed 
in  1732.  It  is  there  fo  particularly  and  fo  well  de- 
fended, that  it  was  needlefs  for  me  to  attempt  it 
anew. . 

, It  will  appear,  on  examining  the  three  analyfes  pf 
the  fubftances  whereof  Milk  confifts,  that  none 
of  them  yields  a Volatile  Alkali : which  I think 
very  worthy  of  notice ; as  it  is,  I believe,  the  only 
animal  matter  from  which  fuch  a Salt  cannot  be  - 
obtained.  It  is  true,  the  Milk  of  animals  that  feed 
on  vegetables  may  be  confidered  as  an  intermediate 
liquor  between  vegetable  and  animal  fubftances ; as 
an  irnperfedt  animal  juice,  which  ftill  retains  much 
of  the  vegetable  nature:  and  we  adtually  find  that 
Milk  almoft  always  hath,  at  leaft  in  part,  the  pro- 
perties of  thofe  plants  with  which  the  animals  that 
yield  it  are  fed.  Yet,  as  it  cannot  be  formed  in  the 
body  of  the  animal,  without  mixing  with  feveral  of 
its  juices  that  are  entirely  perfected,  and  become 
purely  animal,  it  muft  appear  ftrange  that  the  ana- 
lyfis thereof  fhould  not  afford  the  leaft  veftige  of 
that  principle,  which  all  other  animal  matters  yield 
in  the  greateft  plenty. 

I imagine  the  reafon  of  this  may  be  found  in 
the  ufe  to  which  Milk  is  deftined.  It  is  intended 

for 
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for  the  nourifhment  of  animals  of  the  fame  fpecies 
with  thofe  in  whofe  bodies  it  is  produced.  Come- 
quently  it  ought  as  much  as  poflible  to  refemble 
the  juices  of  the  food  which  is  proper  tor  thoie 
animals.  Now,  as  animals  that  live  only  on  ve- 
getables could  not  be  properly  nourifhed  by  animal 
matters,  for  which  nature  itl'elf  hath  even  given 
them  an  averfion,  it  is  not  furprifing  that  the  Milk 
of  fuch  animals  fhould  be  free  from  any  mixture  of 
fuch  things  as  are  unfuitable  to  the  young  ones 
whom  it  is  defigned  to  nourifh.  There  is  reafon 
therefore  to  think  that  nature  hath  difpofed  the 
organs,  in  which  the  fecretion  of  Milk  is  per- 
formed, fo  as  to  feparate  it  entirely  from  all  the  ani- 
mal juices  firft  mixed  with  it ; and  this  I take  to  be 
the  principal  difference  between  Milk  and  Chyle;  the 
latter  being  neceffarily  blended  with  the  faliva, 
the  gafcric  and  pancreatic  juices,  the  bile  and 
lymph,  of  the  animals  in  which  it  is  formed.  Hence 
it  may  be  concluded,  that,  if  a quantity  of  Chyle 
could  be  collected  lufficient  to  enable  us  to  analyze 
it,  the  analyfls  thereof  would  differ  from  that  of 
Milk,  in  this  chiefly,  that  it  would  yield  a great  deal 
of  Volatile  Alkali,  of  which  Milk,  as  hath  beenffaid, 
yields  none  at  all. 

The  fame  thing  probably  takes  place  in  carni- 
vorous animals.  It  is  certain  that  thofe  animals 
chufe  to  eat  the  flefh  of  fuch  others  only  as  feed 
upon  vegetables,  and  that  nothing  but  extreme 
hunger,  and  the  abfolute  want  of  more  agreeable 
food,  will  force  them  to  eat  the  flefli  of  other  car- 
nivorous animals.  Wolves,  which  greedily  devour 
Sheep,  Goats,  &c.  feldom  eat  Foxes,  Cats,  Pole- 
cats, &c.  though  thefe  animals  are  not  ftrong  enough 
to  refill  them.  Foxes,  Cats,  and  Birds  of  prey,  that 
make  fuch  terrible  havock  among  wild  fowl,  and 
other  forts  of  game,  do  not  devour  one  another. 
This  being  laid  down,  there  is  reafon  to  think  that 

- the 
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the  Milk  of  carnivorous  animals  is  fomething  of 
the  nature  of  the  flefh  of  thofe  animals  that  feed  on 
Vegetables,  and  which  they  chufe  to  eat,  and  not  of 
the  nature  of  their  own  flelh  ; as  the  Milk  of 
animals,  that  feed  on  vegetables  is  analogous  to  the 
juice  of  vegetables,  and  when  analyzed  yields  no 
Volatile  Alkali,  though  every  other  part  of  their 
body  does. 

But  whatever  be  the  nature  of  Milk,  and  of  what- 
ever ingredients  it  be  formed,  it  always  contains  the 
three  fever  al  fubftances  above  mentioned ; namely, 
the  Fat,  or  Buttery  part,  properly  fo  called,  the 
Cheefy,  and  the  Serous  part,  the  laft  of  which  we 
are  now  examining.  It  is,  properly  fpeaking,  the 
Phlegm  of  the  Milk,  and  confifts  almoil  entirely  of 
water.  For  this  reafon  it  is  proper  to  leffen  the 
quantity  thereof  confiderably  by  evaporation,  fo 
that  its  other  principles,  being  concentrated  and 
brought  nearer  together,  may  become  much  more 
fenfible.  There  is  no  danger  of  lofing  any  effential 
part  of  the  Whey  in  the  evaporation,  if  it  be  per- 
formed in  the  baln&um  maria y with  fucn  a gentle  heat 
as  may  carry  off  the  aqueous  parts  only:  this  greatly 
fliortens  the  analyfis,  which  will  prove  exceeding 
long  and  tedious,  if  all  the  water  be  diftilled  off  in 
clofe  veffels. 

As  Whey  is  chiefly  the  aqueous  part  of  Milk, .as 
faid  above,  it  muff  contain  all  the  principles  thereof 
that  are  foluble  in  water ; that  is,  its  faline  and  fa- 
ponaceous parts.  And  accordingly  the  analyfis 
thereof  fhews  that  it  contains  an  Oil,  rendered  per- 
fedtly  faponaceous  by  an  Acid ; that  is,  made  per- 
fectly mifcible  with  water.  This  quality  of  the  Oil 
contained  in  Whey  appears  from  the  perfedt  trani- 
parehcy  of  that  liquor,  which  we  know  is  the  mark  of 
a complete  diffolution.  In  the  diftillation  of  Whey, 
the  faponaceous  matter  contained  therein  is  decom- 
pofed  5 the  faline  part  rifes  firlt,  as  being  the  lighted: ; 
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this  is  the  Acid  taken  notice  of  in  the  procefs j after 
1 which  the  Oil,  now  feparated  from  the  principle 
1 which  rendered  it  mifcible  with  water,  comes  over 
n its  natural  form,  and  doth  not  afterwards  mix 
.vith  the  aqueous  part. 

Befides  the  laponaceous  matter.  Whey  contains 
alfo  another  faline  fubftance ; namely,  Sea-falt ; 
this  is  obtained  by  lixiviating  the  caput  mortuum 
left  in  the  retort,  which,  becaule  of  its  fixednefs, 
cannot  rife  with  the  other  principles  in  diftillation. 
To  this  Salt  it  is  owing  that  what  remains  in  the 
retort  after  diftillation  grows  moift  in  the  air ; for 
we  know  that  Sea-falt  thoroughly  dried  hath  this 
property. 

The  fixed  Alkaline  Salt  obtained  from  the  caput 
mortuum  burnt  to  afhes,  proves  that  Milk  ftill  re- 
tains fomething  of  the  vegetable  nature ; for  the 
following  analyfis  wall  fhew  us  that  matters  purely 
animal  yield  none  at  all. 


C H A P.  II. 

Of  the  Substances  which  compose  an  animal 

BODY. 


PROCESS  I. 

Blood  analyzed . Infianced  in  Bullock's  Blood. 

IN  a balneum  maria  evaporate  all  the  moifture  of 
the  Blood  that  the  heat  of  boiling  water  will 
tarry  of.  There  will  remain  an  almoft  dry  matter. 
Put  this  dried  Blood  into  a glafs  retort,  and  diftill 
•with  degrees  of  heat,  till  nothing  more  will  come 

over. 
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over,  even  when  the  retort  is  quite  red-hot,  and 
ready  to  melt.  A brown  ifh  phlegm  will  rife  at  firft : 
this  will  foon  be  impregnated  with  a little  Volatile' 
Alkali,  and  then  will  come  over  a yellow  Oil,  a very 
pungent  Volatile  Spirit,  a Volatile  Salt  in  a concrete 
form,  which  will  adhere  to  the  Tides  of  the  receiver; 
and,  at  laid,  a black  Oil,  as  thick  as  pitch.  There 
will  be  left  in  the  retort  a charred  matter,  which 
being  burnt,  yields  no  Fixed  Alkali. 

OBSERVATIONS . 

Blood,  which  is  carried  by  the  circulation  into 
all  the  parts  of  the  animal  body,  and  furnifhes  the 
matter  of  all  the  fecretions,  mu  ft  be  confidered  as  a 
liquor  confifting  of  almoft  all  the  fluids  neceffary 
to  the  animal  machine : fo  that  the  analyfis  thereof 
is  a fort  of  general,  though 'imperfect,  analyfis  of  an 
animal. 

Blood  drawn  from  the  body  of  an  animal,  and 
fet  by  in  a veflel,  coagulates  as  it  grows  cold ; and 
fome  time  afterwards  the  coagulum  difcharges  a . 
yellowifh  Serum  or  lymph;  and  in  the  midft  thereof 
fwims  the  red  part,  which  continues  curdled.  Thefe 
two  fubftances,  when  analyzed,  yield  nearly  the 
fame'  principles ; and  in  that  refpedt  feem  to  differ 
but  little  from  each  other.  Though  the  Serum  of 
Blood  be  naturally  in  a fluid  form,  yet  it  hath  alfo 
a great  tendency  to  coagulate,  and  a certain  degree 
of  heat  applied  to  it,  either  by  water,  or  by  a 
naked^fire,  will  curdle  it.  Spirit  of  Wine  mixed 
with  this  liquor  produces  on  it  the  fame  effecft  as 
heat. 

Blood,  while  circulating  in  the  body  of  a healthy 
animal,  and  when  newly  taken  from  it,  hath  a mild 
tafte,  which  difcovers  nothing  like  either  an  Add 
or  an  Alkali ; nor  doth  it  fhew  any  fign  of  either 
the  one  or  the  other  in  Chymical  trials.  When 
tafted  with  attention  it  betrays  fomething  like  a 
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avour  of  Sea-falt ; becaufe  it  actually  contains  a 
; ittle  thereof,  which  is  found  in  the  charred  matter 
Left  in  the  retort  after  diftillation,  when  carefully 
xamined. 

We  fhewed  that  Milk  alfo  contains  a little  of  this 
ilalt.  It  enters  the  bodies  of  animals  with  the  food 
:hey  eat,  which  contains  more  or  lefs  thereof,  accord- 
ing' to  its  nature.  It  plainly  buffers  no  alteration  by 
undergoing  the  digeltions,  and  palling  through  the 
drainers,  of  the  animal  body.  The  cafe  is  the  fame 
,vith  the  other  Neutral  Salts  which  have  a Fixed 
Alkali  for  their  bafis:  we  find  them  unchanged  in 
:he  juices  of  animals  into  whofe  bodies  they  have 
ueen  introduced.  They  are  incapable  of  combining, 
is  Acids  do,  with  the  oily  parts ; and  fo  are  diffolved 
dy  the  aqueous  fluids,  of  which  nature  makes  ufe  to 
dee  herfelf  from  thofe  Salts,  and  difeharge  them  out 
}f  the  body ; as  fhall  be  fhewn  when  we  come  to 
peak  of  Urine  and  Sweat. 

Blood,  like  all  other  animal  matters,  is,  properly 
peaking,  fufceptible  of  no  fermentation  but  that 
of  putrefaction.  Yet  it  turns  fomewhat  four  before 
:t  putrefies.  This  fmall  degree  of  acetous  fer- 
mentation is  moft  fenflble,  in  flefh ; and  efpecially  in 
he  flefh  of  young  animals,  fuch  as  calves,  lambs:, 
:hickens,  &c. 

The  quantity  of  pure  water,  which  blood,  in  its 
latural  ftate  contains,  is  very  conflderable,and  makes 
dmofl:  feven  eighths  thereof.  If  it  be  diftilled,  with- 
out being  firft  dried,  the  operation  will  be  much 
onger ; becaufe  it  will  be  neceflary  to  draw  oft  all 
his  infipid  phlegm  with  a gentle  fire.  There  is  no 
•eafon  to  apprehend,  that,  by  drying  Blood  in  open 
veflels  as  directed,  any  of  its  other  principles  will 
oe  carried  off  with  its  Phlegm  : for  it  contains  no 
other  fubftance  that  is  volatile  enough  to  rife  with 
die  warmth  of  a balneum  maria;.  This  may  be 
'proved  by  putting  fome  undried  Blood  into  a glafs 
, ’ - cucurbite, 


352  ElE  M ENTS  OF  THE 

cucurbite,  fitting  thereto  a head  and  receiver,  and 
diftilling,  in  a balneum  maria,  all  that  the  heat  of 
the  bath,  not  exceeding  the  heat  of  boiling  water, 
will  raife  ; for,  when  nothing  more  will  come  over, 
you  will  find  in  the  receiver  an  infipid  phlegm 
only,  lcarce  differing  from  pure  water,  except  in 
having  a faint  lmell  like  that  of  Blood ; wherein  it 
refembles  all  the  phlegms  that  rife  firft  in  diftilla- 
tion,  which  always  retain  fomething  of  the  fmell  of 
the  matters  from  which  they  were  drawn.  That 
part  of  the  Blood,  which  remains  in  the  cucurbite, 
after  this  firft  diftillation,  being  put  into  a retort, 
and  diftilled  with  a ftronger  fire,  yields  exafilv  the 
fame  principles,  and  in  the  fame  proportion,  as 
Blood  dried  in  open  veflels,  in  the  balnemn  maria : 
fo  that,  if  this  Phlegm  of  Blood  contain  any  prin- 
ciples, the  quantity  thereof  is  fo  finall  as  to  be  lcarce 
perceptible. 

The  Volatile  Alkali  that  rifes  with  the  Oil,  when 
Blood  is  diftilled  in  a retort  with  a degree  of  heat 
greater  than  that  of  boiling  water,  is  either  the  pro- 
duction of  the  fire,  or  arifes  from  the  decompofition 
of  an  Ammoniacal  Salt,  of  which  it  made  a part. 
For  we  lb  all  fee,  when  we  come  to  treat  of  this  fa- 
line  fubftance,  that  it  is  fo  extremely  volatile  as  to 
exceed,  in  that  refpect,  almoft  all  other  bodies  that 
we  know  : and  therefore  if  this  Volatile  Alkali  pre- 
exifted  formally  in  the  Blood,  uncombined  with  any 
other  matter  capable,  in  forne  meafure,  of  fixing 
it,  it  would  rife  at  fir'd  almoft  fpontaneoufly,  or  at 
leafc  on  the  firft  application  of  the  gentleft  heat. 
We  have  an  inftance  of  this  in  Blood,  or  any  other 
animal  matter,  that  is  perfectly  putrefied  which 
containing  a Volatile  Alkali,  either  formed  or  ex- 
tricated by  putrefaction,  lets  go  this  principle  when 
diftilled,  even  before  the  firft  phlegm : and,  for  this 
reafon,  when  putrefied  Blood  is  to  be  analyzed,  it 
muft  by  no  means  be  dried,  like  frefh  Blood,  before 

diftilla- 
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diftillation ; for  all  the  Volatile  Alkali  would  by 
that  means  be  diftlpated  and  loft  at  once. 

The  Volatile  Alkali  obtained  from  Blood  that 
hath  not  undergone  putrefaction,  affords  matter  of 
fome  fpeculation.  Indeed  the  feparation  of  this  Salt 
from  Blood  requires  a degree  of  heat  vaftly  greater 
than  that  which  is  neceffary  to  make  it  rife,  when  it 
is  perfectly  formed  and  difentangled  : and  this  gives 
room  to  think  that  it  is  the  refult  of  a combina- 
tion formed  by  the  fire,  during  the  diftillation.  But 
then  this  fame  degree  of  heat  neither  feparates  nor 
fp4 ms  any  Volatile  Alkali  in  a great  number  of 
plants,  or  in  milk,  as  hath  been  lhewn.  Yet  it  can- 
not be  fuppofed  that  the  Blood  of  animals,  which 
feed  only  on  thofe  plants  or  on  milk,  is  any  other 
than  thefe  very  matters  digefted  and  rendered  per- 
tly animal  fubftances;  whence  it  muft  be- con- 
cluded, that,  when  vegetable  fubftances  are  converted 
nto  animal  fubftances,  they  undergo  fuch  altera- 
ions  as  render  them  capable  of  yielding,  when  ana-  . 
yzed,  a principle  that  was  not  difcoverable  in  them 
lefore.  Mow  we  know  that  this  fame  principle, 
hat  is,  the  Volatile  Alkali,  is  the  produd  of  putre^ 
action,  or,  which  is  the  fame  thing*  of  the  laft  de- 
tee  of  fermentation  : and  this,  I think,  makes  the 
pinion  of  thofe  more  than  probable,  who  believe 
hat  trituration  and  mechanical  motion  are  hot  the 
nly  caufes  that  effied  the  conveffion  of  food  into 
n animal  juice,  but  that  fermentation  hath  a Treat 
lare  in  this  change.  It  is  true,  we  do  not  find,  in 
nimal  matters,  any  manifeft  token  of  an  Ardent 
pint,  an  Acid,  or  a Volatile  Alkali  ■ nor,  Confe- 
uently,  any  fubftance  that  is  an  evident  produdion 
any  of  the  three  different  degrees  of  fermenta- 
Dn  ; and  yet,  as  fubftances  perfedly  animalized 
e exadly  in  the  fame  flate  with  vegetables  that 
ive  undergone  the  fir  ft,  and  even  the  fecond,  de- 
Vol.  II.  A a ' 
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gree  of  fermentation,  fo  that  they  are  fufceptible  of 
putrefaction  only  ^ (or,  at  leaft,  if  they  fhew  at  firft 
fome  faint  tokens  of  acidity,  they  run  immediately 
and  rapidly  into  complete  putrefaction;)  it  is  never- 
thelefs  probable  that  vegetable  matters,  in  order  to 
their  becoming  animal  fubftances,  undergo  certain 
changes  and  alterations,  which  have  fome  refem- 
blance  with  thofe  produced  by  fermentation. 

This  opinion  is  further  confirmed  by  two  other 
analogies,  between  animal  matters,  and  vegetables 
advanced  to  the  laft  ftage  of  fermentation ; which 
is,  that  they  yield  neither  an  Effential  Oil,  nor  a 
Fixed  Alkali : for  the  coal,  that  remains  in  the  retort 
after  the  diftillation  of  Blood,  being;  burnt  in  an  open 
fire,  difcovers  no  Fixed  Alkali  in  its  afhes. 

The  want  of  a Fixed  Alkali  in  animal  matters 
arifes  from  hence,  that  their  Acid  is  nearly  in  the 
fame  fate  with  the  Acid  of  vegetable  matters  which 
have  undergone  putrefaction ; that  is,  it  is  fo  fub- 
tilized  and  attenuated,  as  to  be  fit  to  enter  into  the 
combination  of  a Volatile  Alkali,  and  is  no  longer 
fo  intimately  united  with  the  fixed  earth  as  to  pro- 
duce therewith  a Fixed  Alkali  in  the  fire. 

Though  Blood  and  other  animal  matters  afford 
no  Fixed  Alkali,  but,  on  the  contrary,  yield  much 
Volatile  Alkali,  it  doth  not  therefore  follow,  that  all 
the  Acid,  which  thofe  fubftances  contained  before 
they  were  analyzed,  is  employed  in  the  production 
of  a Volatile  Alkali.  We  fhall  hereafter  take  notice 
of  an  animal  matter  which'  contains  a great  deal  of 
Acid:  and,  not  to  depart  from  our  prefent  fubjeCt, 
it  doth  not  appear  to  me  to  be  a fettled  point  among- 
Chymifts,  whether  or  no  Blood,  when  analyzed, 
yields  a portion  manifeftly  Acid,  and  poffeffing  all 

the  properties  of  an  Acid. 

Mr.Boerhaave,  with  fome  other  Chymifts,  makes 

j*o  mention  of  any  Acid  in  his  analyfts  of 
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Mr.  Homberg,  on  the  contrary,  fays  * exprefly,  that 
lie  cbnffantly  obtained  an  Acid  from  the  Blood  and 
fleJh  of  different  forts  of  animals,  of  which  he  ana- 
. lyzed  a great  number,  Mr.Boerhaave’s  authority  is 
ver7  refpedtable,  and  of  great  weight:  on  the  other 
hand,  Mr.  Homberg’s  experiments  are  very  con- 
cluflve,  l'eem  to  be  made  with  great  care,  and  are  all 
affirmative.  This  apparent  diverfity  in  the  fame  ana- 
lyfis,  delivered  by  thefe  two  great  men,  determined 
me  to  analyze  Blood  myfeif,  and  to  examine  fcru- 
puloufly  all  the  principles  I could  obtain  from  it. 

I therefore  diftilled  lome  Bullock’s  Blood  in  a re- 
tort with  degrees  of  fire.  Some  Phlegm  came  over 
fine,  and  then  a \ olatile  Spirit.  1 changed  my  re- 
ceiver ; and  on  increafmg  the  fire  there3  rofe,  with 
the  Volatile  Spirit,  a yellow  Oil,  a Volatile  Salt  in  a 
concrete  form,  a ruffet  liquor  which  fmelled  ftron g 
ot  Volatile  Alkali,  and  feemed  at  firfi  to  be  only  % 
Spirit  impregnated  with  much  of  that  Salt : at  laft 
came  a very  thick  fetid  Oil. 


In  this  brown  liquor,  which  comes  off  towards 
a e enu  ? t ie  ^^don,  Mr.  Homberg  affirms  the 
. . contained ; but,  as  it  certainly  is  replete 

with  a V olatile  Alkali  alfo,  he  alledges  that  it  con- 
tains, at  the  fame  time,  both  a Volatile  Alkali  and  the 
ammal  Acidj  that  thefe  two  Salts  are  diftindt  from 
each  other,  and  not  combined  together  in  the  form 
of  ™ ^Ammomacal  Salt;  that  each  of  confequence 
poffcffes  its  peculiar  properties;  and  that  this  liquor 
is  at  the  .ame  time  both  Acid  and  Alkaline ; that  it 
effervefees  with  Acids,  and  alfo  changes  the  blue 
colours  of  plants  to  red. 

The  Alkaline  quality  of  this  liquor  is  very  evi- 
dent, and  difeovers  ltfelf  in  every  Chymical  trial  ■ 
,but  the  fame  cannot  be  faid  of  its  Acid  property! 
f cropped  fome  of  it  on  blue  paper,  the  colour  of 
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which  did  not  at  firft  change  in  the  leaft,  nor  acquire 
the  fainted:  fhade  of  rednefs.  This  experiment  a!- 
moft  determined  me  to  conclude  that  Mr.  Homberg. 
was  miftaken:  but  fome  time  afterwards  I perceived 
that  the  blue  paper  began  to  turn  red  where  it  had 
been  wetted,  and  that  the  red  colour  grew  deeper 
and  deeper  as  the  paper  dried  : and  this  convinced 
me  that  this  liquor  actually  contains  an  Acid,  as  Mr. 
Homberg  afterted;  but,  that  the  Volatile  Alkali  in 
this  liquor,  being  much  more  copious  than  the  Acid, 
had 'firft  entered  the  paper,  and  hindered  the  Acid 
from  turning  it  red  as  ufual ; and  that,  as  the  Alkali 
evaporated,  the  Acid  began  to  aft,  and  produce  the 
cuftomary  effeft.  Hence  we  fee  that  the  Acid  of 
Blood,  though  extricated  by  diftillation,  is  not  cafily 
perceived  at  firft, -becaufe  of  the  great  proportion  of 
Volatile  Alkali,  with  which  the  liquor  containing  it 
is  impregnated.  This  is  probably  what  prevented  its 
being  difcovered  by  feveral  Chymifts,  who,  it  feefns, 
■did  not  fufpeft  its  exiftence,  and  therefore  did  not 
look  for  it. 

Mr.  Homberg  takes  no  notice  of  this  little  diffi- 
culty in  his  Memoir  : but  he  relates  an  experiment 
which  might  have  given  occaiion  to  fufpeft  it.  It  is 
in  his  analyfis  of  Human  Blood.  As  the  Acid  in 
Human  Blood  is  in  lefs  quantity,  and  lefs  percep- 
tible, than  in  the  Blood  of  animals  that  live  wholly 
on  vegetables,  he  direfts  a fecond  diffillation  of  the 
brown  liquor,  which  contains  at  once  both  the  Vo- 
latile Alkali  and  the  Acid,  till  very  little  thereof  be 
left  in  the  retort.  This  refidmm,  fays  he,  contains  a 
very  perceptible  and-  diftindt  Acid.  There  is  reafon  to 
believe,  from  Mr.  Homberg’ s direfting  the  faline 
liquor  to  be  diftilled  again,  that  lie  did  not  find  the 
Acid  fufficiently  perceptible  in  it  at  firft.  Now  a 
fecond  diftillation  is  a very  good  way  to  render  it 
much  more  fenfible.  For  though  this  animal  Acid 
be  volatile,  the  Volatile  Alkali  is  ftill  vaftly  more  lo; 
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and  therefore  if  the  liquor  containing  both  thefe  fa- 
line  iubflances  be  diftilled,  the  Volatile  Alkali  mud 
needs  rife  fir  it,  and  leave  the  Acid  alone,  or  alrnoft 
alone,  at  the  bottom  of  the  retort.  This  is  exactly 
the  cafe  in  our  experiment  on  blue  paper ; the  ope- 
ration being  here  performed  with  a fmall  quantity, 
and  much  more  expedition  fly,  as  appears  from  our 
account  of  it: 

It  is  not  at  all  furprifing  that  the  Volatile  Alkali 
and  animal  Acid,  though  confounded  in  the  fame 
liquor,  fhould  not  be  united  together  and..con verted 
a IS  eutral  Ammoniacal  Salt.  dVdr.  ITomberg 
pretends  that  thefe  two  faline  matters  do  not  ad 
•upon  each  other,  becaufe  they  are  too  much  de- 
pluegmated.  The  oily  parts,  with  which  they  are 
boih  loaded,  may  alfo  contribute  thereto  • nor  is 
this  unprecedented;  the  fame  thing  being  obferved 
oi  the  Acid  and  the  Volatile  Alkali  of  feveral  ve- 
getable fubftances, 

Mr.  Homberg,  juffly  lifting,  that  there  might 
be  iome  difference  between  the  condition  of  the  Acid 
in  the  Blood  of  animals  that  feed  altogether  on  ve- 
gttaoics,  and. that  in  the  blood  of  thofe  that  feed  only 
on  Huh,  examined  like  wife,  by  decompofition,  the 
Biood  and  the  flefh  of  fome  carnivorous  animals.  In 
tnde  alio  he  found  an  Acid  ; and  it  doth  not  appear 
tnat  he  obferved  any  great  difference,  in  this  refined, 
between  their  Blood  and  that  of  other  animals.  The 
difference  he  found  between  the  Blood  of  youno-  or 
that  of  grown  or  old,  animals,  with  refped-  to&the 
Auv,,  fee  ms,  by  his  account,  to  be  more  confider- 
a°  6 ’ die  E.lood  ,of  the  former  containing  much 
1;);;  °(  ]t  than  that  °f  the  latter:  and  this  is  fo 
mich  the  more  probable,  as  we  know  that  the  flefli 

it  young  animals  grows  four,  before  it  putrefies 
nore  fenfibly  than  that  of  old  ones.  1 3 

'errTm  ^ail  COncIude  this  head  with  a remark  con- 
• -ermng  the  management  required  in  dialling  Blood. 

A a 3 . . ' - When 
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When  the  operation  is  advanced  to  a certain  point, 
the  matter  contained  in  the  retort  often  fwells  fo  as 
to  dop  the  neck  of  that  veffel  entirely,  and  by  that 
'means  makes  it  burft  with  an  explofion.  To  avoid 
this  inconvenience,  a very  fmall  quantity  of  Blood 
mud:  be  put  into  the  retort,  and  the  fire  muff:  be 
governed  very  warily.  I have  alfo  found  that  this 
accident  may  generally  be  prevented  by  mixing  the 
Blood  with  ibme  matter  that  can  afford  no  principle 
by  diftillation  5 fuch  as  pounded  glafs  or  fine  fand. 


PROCESS  II. 

FleJJj  analyzed.  Inftanced  in  Beef. 

INTO  an  alembic  or  retort,  placed  in  a fandr 
bath,  put  fome  lean  beef,  from  which  you  have 
carefully  feparated  all  the  fat.  Didill  till  nothing 
more  will  rife.  In  this  fird  didillation  a phlegm  will 
come  over,  weighing  at  lead:  half  the  mafs  of  the 
didifled  defh.  In  the  retort  you  will  find  a matter 
almod  'dry,  which  you  mud:  afterwards  didill,  with 
a naked  dre,  in  a reverberating  furnace,  taking  the 
ufual  precautions.  There  will  come  over  at  fird 
a little  phlegm  replete  with  Volatile  Alkali ; then  a 
Volatile  Alkali  in  a dry  form,  which  will  dick  to  the 
Tides  of  the  veffel ; and  alfo  a thick  Oil.  After  the 
didiilation  there  will  be  left  in  the  retort  a black. 
Aiming,  light  coal.  Burn  it  to  afhes  in  the  open  air, 
and  lixiviate  thofe  afhes  : the  water  of  the  lixivium 
will  have  no  Alkaline  property,  but  will  diew  fome 
tokens  pf  its  containing  a little  Sea-falt. 

OBSER  VAf  IONS. 

This  analyfis  of  Beef  is  taken  from  a Memoir 
given  in  by  Mr.  Geoffroy  in  1730,  the  purpofe  of 
which  was  a Chymical  examination  of  the  meat  com- 
monly 
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monly  ufed  to  make  'broth.  The  flefh  of  an  animal, 
as  appears  from  the  proceis,  yields  much  the  fame 
principles  with  its  Blood : and  it  cannot  be  other- 
wife  ; becaule  it  is  formed  altogether  of  materials 
furnifhed  by  the  Blood. 

Mr.Geoffroy  obferves  that  the  firft  phlegm, drawn 
off  from  it  in  the  balneum  marine,  produces  a white 
precipitate  in  a folution  of  Corrofive  Sublimate ; 
which  fhews  it  to  contain  a little  Volatile  Alkali : 
but  the  quantity  thereof  muff  be  very  fmall ; feeing 
the  phlegm  that  contains  it  fmells  only  like  broth, 
and  not  like  a Volatile  Alkali ; one  particle  of  which 
we  know,  is  capable  of  affe&ing  the  organ  of  fmel- 
ling  very  fenfibly.  As  to  the  Acid  of  flefh,  there  is 
great  reafon  to  believe  that  it  is  conditioned  exadtly 
like  that  of  Blood. 

The  afhes  of  the  caput  mortuum  of  flefh,  burnt  in 
an  open  fire,  attract  the  moifture  of  the  air,  as  Mr. 
Geoffroy  remarks,  and  increafe  in  weight,  though 
they  contain  no  Fixed  Alkali,  However,  this- is  not 
at  all  furprifing ; fince  they  contain  fome  Sea-falt; 
the  known  property  whereof  is  to  grow  moift  in 
the  air. 

The  flefh  of  animals  contains  much  matter  that  is 
loluble  in  water.  Mr.  Geoffroy  examined  feparately 
that  part  of  flefh  which  water  is  capable  of  dif- 
folving.  With  this  view  he  boiled  four  ounces  of 
beer  with  three  pints  of  water,  in  a very  clofe  veflel, 
and  repeated  the  operation  fix  times  with  equal 
quantities  of  frefh  water ; in  order  to  extract,  as  far 
as  poflible,  all  the  juices  of  the  meat.  Thefe  broths 
he  put  all  together,  the  laft  of  them  having  but  a 
faint  fmell  of  very  weak  veal  broth  : he  evaporated 
them  over  a flow  fire,  filtering  tliem  towards  the  end 
of  the  evaporation,  to  feparate  an  earthy  part ; and 
* there  remained  in  the  veflel  a moderately  folid  ex,. 

1 which  foon  grew  moift  in  the  air.  This  extract, 

•A-  a 4 being 
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being  analyzed,  yielded  a dram  and  two  grains  of 
Volatile  Salt,  which  adhered  to  the  Tides  of  the  re- 
ceiver; not  in  ramifications,  as  Volatile  Salts  ufually 
do,  but  in  flat  cryflals,  moftly  in  the  form  of  paral- 
lelopipeds.  The  Spirit  and  the  Oil,  which  came 
over  together  after  the  Volatile  Salt,  weighed  thirty- 
eight  grains.  Salt  of  Tartar  being  mixed  with  this 
Volatile  Salt  feemed  to  increafe  its  ftrength;  which 
gives  room  to  fufpedt  that  the  latter  contains  an 
Ammoniacal  Salt. 

The  charred  matter  left  in  the  retort  weighed  but 
fix  grains.  Its  lixivium  gave  fome  tokens  of  Sea- 
falt,  by  making  a white  precipitate  in  a folution  of 
quick-filver.  The  mafs  of  flefhy  fibres,  that  was 
exhaufled  by  boiling,  being  dried  and  analyzed  in 
the  fame  manner,  yielded  a Volatile  Spirit,  a Volatile 
Salt  in  a concrete  form,  which  fluck  to  the  fides  of 
the  receiver  in  ramifications  as  ufual ; and  a thick 
Fetid  Oil.  There  now  remained  in  the  retort  a 
charred  matter,  which  being  burnt  in  the  open  air, 
or  not  burnt,  fhewed  not  the  leaft  fign  of  its  con- 
taining any  faline  matter. 

This  method  of  analyzing  flefli,  by  boiling  it  at 
firft  in  water,  in  order  to  extradt  all  that  can  be  dif- 
folved  by  this  menftruum,  fhews  ns  that  animal  flefli 
contains  an  Oil,  which  is  in  a faponaceous  ftate  ; for 
the  extrabt  made  therefrom,  by  water,  yields  in  dif- 
tillation  a confiderable  quantity  of  Oil,  which  was 
perfectly  diffoived  in  the  water,  while  that  extract 
was  in  the  diluted  ftate  of  broth,  and  before  it  was 
analysed. 

It  is, remarkable  that  the  Volatile  Salt,  yielded  by 
the  extract  of  flefli,  is  different  from  that  which  is 
obtained  out  of  the  flefli  itfelf,  when  nothing  hath 
been  extracted  from  it.  This  Salt,  as  Mr.  Geoffroy 
pbferved,  differs  from  the  common  Volatile  Alkalis 
ji)  fhe  form  of  its  cryflals ; which  made  that  Chyinifl.  ' 

juftly 
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juftly  confider  it  as  a -Salt  of  a fomewhat  Amtnoni- 
acal  nature ; a kind  of  'EfTential  Salt  of  Flefh. 

There  is  reafon  to  think  that  this  Salt,  when  dif- 
folved  in  the  water  in  which  we  boil  flefh,  is  fepa- 
rated  therefrom,  by  the  action  of  lire,  with  more  eafe 
than  while  it  remains  combined  with  the  other  prin- 
ciples, in  the  fubftance  of  the  flefh  ; that  its  fepara- 
tion,  in  the  latter  cafe,  requiring  a greater  degree  of 
heat,  it  is  thereby  decoinpofed ; and  that  the  Volatile 
Alkali,  which  is  obtained  from  flefh  diftilled  in  the 
ufual  manner,  is  only  one  of  the  parts  that  confli- 
tuted  the  Ammoniacal  Salt  thereby  decompofed. 

The  charred  matter  remaining,  after  the  diftilla- 
tion  of  flefh  firft  exhausted  by  boiling,  yields  no- 
thing faline ; becaufe  the  Sea-falt,  which  is  the  only 
Fixed  Salt  it  could  contain,  was  diflolved  by  the 
water,  together  with  the*  matter  of  the  extradt.' 

Mr.  Geoffroy  likewife  examined  what  parts  of 
flefh  Spirit  of  Wine  is  capable  of  diflblving.  For 
this  purpofe  he  took  four  ounces  of  Beef,  dried  in 
the  balneum  maria , poured  on  it  an  equal  weight 
of  well- rectified  Spirit  of  Wine,  and  left  the  whole 
in  digeftion  for  a conflderable  time.  The  Spirit  ex- 
tracted from  the  Beef  a weak  tindture,  and  feparated 
from  it  fome  drops  of  Oil  : it  acquired  a brown 
colour,  and  a faint  fmell.  Mr.  QeofFroy  found,  by 
feveral  experiments,  that  the  Spirit  of  Wine  had 
taken  up  a portion  of  the  Ammoniacal,  or  EfTential, 
Salt  of  the  flefh.  With  refpedt  to  the  Oil*  if  any  at  . 
ail  were  diflolved,  it  could  be  but  very  little ; for 
that  which  the  Spirit  feparated,  and  which  retained 
its  natural  form,  was  certainly  not  diflolved  : feeino- 
in  that  cafe  it  would  not  have  been  perceived,  but 
would  have  made  a homogeneous  liquor,  to  appear- 
wnce,  with  the  Spirit  of  Wine.. 


PRO- 
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PROCESS  III. 

Bones  analyzed.  Infianced  in  Ox-bones . 

CU  T into  pieces  the  Bones  of  a leg  of  beef, 
carefully  feparating  all  the  marrow.  Put  them 
Into  a retort,  and  diftill  them  in  a reverberating 
furnace,  as  ufual.  A Phlegm  will  come  over  firft; 
then  a Volatile  Spirit,  which  will  become  ftronger 
and  ftronger  j afterwards  a Volatile  Salt  in  a dry 
form,  with  fome  Oil ; and,  laftly,  a black  Oil,  with 
a little  more  Volatile  Salt.  There  will  be  left  in 
the  retort  a charred  matter,  from  which  a little  Sea- 
falt  may  be  extracted.  Reduce  this  charred  matter 
to  allies,  by  burning  it  in  the  open  air.-  Thefe  allies 
will  give  fome  flight  tokens  of  a Fixed  Alkali. 

OBSERVATIONS. 

The  analyfls  of  Bones  proves  that  theyconflftof 
the  fame  principles  with  flelh  and  blood  ; and  the 
fame  may  be  faid,  in  general,  of  all  matters  that  are 
truly  animal,  or  that  a&ually  conftitute  any  part  of 
an  animal. 

Neverthelefs  we  find  in  the  allies  of  Bones  fome^ 
what  of  an  Alkaline  quality ; feeing  they  make  a red 
precipitate  in  a folution  of  Corroflve  Sublimate : 
and  yet  a true  Fixed  Alkali  cannot  be  obtained  from 
them.  Thefe  allies  are  probably  in  the  fame  cafe 
with  quick-lime ; which  hath  certain  properties  of 
Alkaline  Salts,  though  no  Salt  of  that  kind  can  be 
extracted  from  them. 

Mr.  Geoffrey  analyzed  Bones  in  the  fame  man- 
ner as  he  did  flefh;  that  is,  he  at  firft  made  a 
ftrong  decoftion  of  them  with  water,  and  then  exa- 
mined and  diftilled  apart  the  extrafi  afforded  him 
by  that  deco&ion,  and  the  Bones  deprived  of  that 

extract. 
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extraift.  On  this  analyfis  he  made  two  remarkable 
obfervations. 

The  firft  is,  that  Bones  yielded  to  boiling  water 
their  principles  and  their  Volatile  Salts,  both  fooner 
and  more  copjoufly  than  flefh  did : for  in  the  ana-» 
lyfis  which  Mr.  Geoffroy.  made  of  feveral  forts  of 
flefh,  though  he  robbed  them  in  a manner  of  all 
their  principles  by  boiling,  yet  their  dried  fibres 
afterwards  yielded  a conftderable  quantity  of  Vo- 
latile Salt;  whereas  the  Bones,  of  which  he  had  made 
an  extract  by  boiling,  afforded  him  but  a very  fmall 
quantity  thereof  when  analyzed. 

The  fecond  obfervation  worthy  of  notice  which 
Mr.  Geoffroy  made  on  his  analyfis  of  Bones  is  this ; 
the  Salt,  which,  as  was  (hewn  in  the  analyfis  Of  flefh, 
was  refolved  by  the  water  wherein  he  boiled  the 
flefh,  and  confequently  rofe  when  he  diftilled  the 
extract  obtained  from  that  decoftion,  and  cryftal- 
lized  in  the  form  of  parallelopipeds,  took  a quite 
different  turn  in  the  analyfis  of  Bones.  None  of  it. 
appeared  in  diftilling  the  extract  made  by  decocffion, 
but  rofe  in  diftilling  the  boiled  Bones  that  were  ex- 
haufted  of  almoft  all  their  other  principles  by  the 
decoction  with  water.  Thefe  differences  probably 
arife  from  the  different  contexture  of  the  animal 
matters  in  which  they  are  obferved. 

This  analyfis  of  Bones  may  ferve  as  a pattern  for 
analyzing  all  the  folid  parts  of  animals,  fuch  as 
jiorns,  hoofs,  ivory,  &c. 


PRO- 
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PROCESS  IV. 

Animal  Fat  analyzed . Inftanced  in  Mutton  Suet. 

F.  U T as  much  Mutton-Suet  as  you  pleafe  into  a 
glafs  retort,  only  taking  care  that  the  veffel  be 
but  halt-full;  and  didill  with  decrees  of  lire  as  ufual. 
A Phlegm  fmeiling  of  the  Suet  will  rife  fird,  and 
foon  grow  very  acid.  After  this  fome  drops  of  Oil 
will  come  over,  and  be  followed  by  a matter  like 
Oil,  in  appearance,  when  it  comes  over  ; but  it  will 
fix  in  the  receiver,  and  acquire  a confidence  lome- 
what  fofter  than  Suet.  This  kind  of  Butter  of  Suet 
■ will  continue  to  rife  to  the  end  of  the  didiilation ; 
and  there  will  be  left  in  the  retort  .a  imall  quantity 
of  charred  matter. 

O B S E R V A?  10  NS, 

Though  animal  Fat  be  a fubdance  that  hath 
paffed  through  all  the  drainers  of  the  body;  though 
it  hath  undergone  all  the  elaborations  neceffary  to 
form  an  animal  matter,  and  become  itfelf  part  of  the 
animal ; it  contains,  neverthelefs,  as  its  analyfis 
Ihews,  principles  differing  greatly  from  thofe  of  all 
other  animal  matters ; fo  that  it  mud  be  claffed,  in 
fbme  fort,  by  itfelf. 

It  confids  almod  entirely  of  Oil : but  this  Oil  is 
m a concrete  form,  and  oblerves  the  general  rule  of 
all  concreted  oily  matters,  which  owe  their  confid- 
ence wholly  to  the  Acid  that  is  combined  with  them. 
The  rule  is  evidently  fo  general,  that  it  extends 
even  to  the  animal  kinp-dom ; where  in  all  other  in- 
dances.  Acids  feetn  to  be  almod  annihilated. 

All  we  faicl  above  on  the  fubjeft  of  Butter  mud 
be  applied  here  : for  animal  Fat,  properly  fo  called, 
and  Butter,  do  not,  in  my  opinion,  differ  fenfibly 
from'  each  other,  with  refpeff  to  their  analyfis.  And 

, . there- 
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therefore  there  is  great  reafon  to  believe  that  what  is 
Butter  in  Chyle,  or  Milk,  becomes  Fat  when  fixed 
in  the  animal  body.  It  is  a kind  of  repofitoiy,  in 
which  nature  lays  up  and  confines  the  Acid'  that  is 
11  nne  cell  ary  to  the  animal  compofition^  and  which 
fne  could  not  any  other  way  eliminate. 

I made  choice  of  Mutton-Suet  for  an  inftance  of 
the  analyfis  df  Fat;  becaufe  this  Fat,  being  the 
firmed:  of  any,  moft  contain  a ftronger  and  more 
perceptible  Acid. 

When  it  is  thus  diftilled,  the  part  which  remains 
fixed  hath  much  lefs  confidence  tiian  the  Suet  had 
before  ; which  arifes  from  its  having  loft  part  of  its 
Acid.  Repeated  diftiilations  will  deprive  it  of  a 
much  greater  quantity  thereof,  and  fo  reduce  it  into 
an  Oil  that  will  always  remain  clear  and  fluid. 

Not  one  particle  of  Volatile  Alkali  is  obtained 
by  diftilling  Suet : but  then  the  experiment  will  not 
lucceed  as  it  ought,  unlefs  care  be  taken  to  free  the 
Suet  perfectly  from  all  the  membranes,  and  all  the 
particles  of  flefli  and  blood  that  may  be  mixed  with 
it : for,  if  it  fliould  be  diftilled  without  this  pre- 
caution, thefe  heterogeneous  matters  mingled  with 
it  would  yield  a great  deal  of  Volatile  Alkali  in  dif- 
tiilation ; which  might  impofe  on  the  Artift,  and 
make  him  think  the  Salt  came  actually  from  the 
Suet.  Suet  that  hath  been  often  melted,  as  the  tal- 
low, for  inftance,  of  which  candles  are  made,  is 
fufficiently  purified  : of  this  I made  ufe  in  my  ana- 
lyfis, and  it  yielded  me  no  Volatile  Alkali ; at  lead: 
I could  perceive  none. 

In  conclufion,  all  that  hath  been  faid,  on  feveral 
occafions,  touching  the  properties  of  concreted  oily 
matters,  may  be  applied  to  Suet.  I fhall  only  ob- 
ferve  here  that  it  is  one  of  thofe  that  manifeft  no 
Acidity,  and  confequently  that  in  its  natural  ftate 
it  is  not  foluble  in  Spirit  of  Wine,  and  only  becomes 
Soluble  in  that  menftruum  by  degrees,  as  its  Acid 

v is 
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is  extric'ated  by  repeated  diftillations : and  on  this 
account  it  ought  to  be  clafled  with  Bee’s-Wax,  and 
other  oily  compounds  of  that  kind. 


P R OCESS  V. 

Eggs  analyzed . Inftanced  in  Pullet's  Eggs. 

PU  T fome  Hen’s  Eggs  in  water5  and  boil  them 
till  they  be  hard.  Then  feparate  the  Yelks 
from  the  Whites.  Cut  the  Whites  into  little  bits 
put  them  into  a glafs  cucurbitej  fit  on  a head  and 
receiver ; diftill  in  a balneum  maria  with  degrees  of 
fire,  raifing  it  towards  the  end  to  the  ftrongeft  heat 
which  that  bath  can  give ; that  is,  to  the  heat  of 
boiling  water.  There  will  come  over  an  aqueous 
liquor,  or  infipid  phlegm ; the  quantity  whereof  will 
be  very  confiderable,  feeing  it  will  make  about  nine 
tenths  of  the  whole  mafs  of  the  Whites  of  the  Eggs* 
Continue  your  difdllation,  and  keep  the  water  in 
the  bath  conftantly  boiling,  till  not  a drop  more  of 
liquor  will  afcend  from  the  alembic.  Then  unlute 
your  vefiers.  In  the  cucurbite  you  will  find  your 
Whites  of  Eggs  confiaerably  ftirunk  in  their  bulk. 
They  will  look  like  little  bits  of  brown  glafs,  and  be 
hard  and  brittle. 

Put  this  refiduum  into  a glafs  retort,  and  diftill, 
as  ufual,  in  a .reverberating  furnace  with  degrees- of 
heat.  There  will  come  over  a Volatile  Oily  Spirit, 
a yellow  Oil,  a Volatile  Salt  in  a dry  form,  and,  at 
laft,  a black  thick  Oil.  There  will  be  left  in  the 
retort  a charred  matter. 

Reduce  alfo  into  the  fmalleft  pieces  you  can  the 
hard  Yelks  of  the  Eggs  which  you  feparated  from 
the  Whites.  Set  them  in  a pan  over  a gentle  fire  5 
ftir  them  with  a ftick  till  they  turn  a little  brown, 
and  difcharge  a lubftance  like  melted  marrow* 

Then 
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Then  put  them  into 'a  new  ftrong  canvafs  bag,  and 
prefs  them  between  two  iron  plates  well  heated ; 
whereby  you  will  obtain  a considerable  quantity  o£ 
a yellow  Oil. 

Let  what  remains  in  the  bag  be  diftilled  in  a re- 
tort fet  in  a reverberating  furnace : it  will  give  you 
the  fame  principles  as  you  got  from  the  Whites. 

OBSERVATIONS. 

Of  the  two  perfectly  diftin6t  ftibftances  that  con- 
ftitute  the  Egg,  the  Yelk  contains  the  embryo  of 
the  chick,  and  is  deftined  to  hatch  it : the  White  is 
to  ferve  for  the  nourilhment  of  the  chick  when  it  is 
formed. 

Thefe  two  matters,  though  they  contain  the  very 
fame  principle,  yet  differ  conftderably  from  each 
other  i and  chiefly  in  this,  that  their  principles  are 
not  in  the  fame  proportions. 

The  White  of  an  Egg  contains  fo  much  phlegm, 
that  it  feems  to  confift  almoft  totally  thereof.  All 
the  aqueous  liquor,  obtained  by  diftilling  it  in  the 
balneum  maria , is,  properly  (peaking,  nothing  but 
pure  water : for  no  Chymical  trial  can  difcover  in  it 
either  an  Acid  or  a Volatile  Alkali ; or  any  very 
perceptible  Oily  part.  And  yet  it  muff  contain  fome 
Oil,  becaufe  the  liquor  that  rifes  laft  is  a little  bit— 
terifh  to  the  tafte,  and  fmells  fomfewhat  of  empy- 
reuma.  But  the  principles  from  which  it  derives 
thefe  properties  are  in  too  frnall  quantities  to  be 
diftin&ly  perceived. 

If,  inftead  of  diftilling  the  hard  White  of  an  Egg, 
with  a view  to  draw  oft*  the  great  quantity  of  water 
it  contains,  you  leave  it  fome  time  in  an  air  that 
is  not  too  dry,  the  greateft  part  of  its  moifture  fepa- 
rates  fpontaneoufly,  and  becomes  very  fenfible.  In 
all  probability  this  is  the  effect  of  a beginning- putre- 
faction, which  attenuates  this  fubftance,  and  breaks 
its  contexture.  The  liquor  thus  dilcharged  by  the. 

4 Whits 
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White  of  an  Egg,  thoroughly  diffolv'es  Gum-Refins* 
and  particularly  Myrrh.  If  you  delire  to  diffolvc 
Myrrh  in  this  manner,  cut  a hard-boiled  Eo;o-  jn 
halves:  take  out  the  Yelk;  put  the  powdered  Gum- 
Refin  into  the  cavity  left  by  the  Yelk;  join  the 
two  halves  of  the  White ; fallen  them  together  with 
a thread,  and  hang  them  up  in  a cellar.  In  a 
few  days  time  the  Myrrh  will  be  diffolved  by  the 
moiffure  that  ifTues  from  the  White  of  the  Egg,  and 
will  drop  into  the  velfel  placed  underneath* to  re- 
ceive it.  This  liquor  is  improperly  called  Oil  of 
Myrrh  per  deliquium. 

All  the  properties  of  the  Whites  of  Eggs,  as  well 
as  the  principles  obtained  by  analyzing  them,  are 
the  fame  with  thofe  of  the  lymphatic  part  of  the 
blood ; fo  that  there  is  a great  refemblance  between 
thele  two  fubfbances. 

As  to  the  Yelk,  it  is  plain  from  its  analyfis  that 
Oil  is  the  predominant  principle  thereof.  If  the 
Yelk  of  an  Egg  be  mixed  with  water,  the  Oil  with 
which  it  is  replete,  and  which  is  by  nature  very 
minutely  divided,  diffufes  itfelf  through  the  whole 
liquor,  and  remains  fufpended  therein  "by  means  of 
its  vifcofity.  The  liquor  at  the  fame  time  becomes 
milk-white  like  an  emulfion,  and  is  in  fad  a true: 
animal  emulfion. 

In  order  to  obtain  the  Oil  of  Eggs  by  expreffiorr 
with  the  more  eafe,  care  mull  be  taken  to  chufe 
Eggs  that  are  feven  or  eight  days  old;  becaufe 
drey  are  then  a little  lefs  vifeous.  Neverthelefs 
their  vifeofity  is  fti'll  fo  great  that  they  will  not 
eafily  yield  their  Oil  by  expreffion  : and  therefore, 
in  order  to  attenuate  and  deftroy  entirely  this  vifeo- 
fity, they  mull  be  torrefied  before  they  are  put  to 
be  preffed. 

The  Oil  of  Eggs,  like  all  other  oily  animal  mat- 
ters, feems  analogous  to  the  Fat  Oils  of  vegetables. 

It  hath  all  the  properties  that  charaderile  thofe 

' Oils, 
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Oils.  Its  colour  is  yellow,  and  it  fmells  and  taftes 
a little  of  the  empyreuma,  occafioned  by  torrefying 
the  Yelks.  It  is  rendered  fomewhat  lefs  difagree- 
able  by  being  expofed  to  the  dew  for  thirty  or  forty 
nights,  if  care  be  taken  to  ftir  it  often  in  the  mean 
time.  ) 

To  conclude  : all  the  principles,  both  in  the  Yelk 
and  the  White  of  an  Egg,  are  the  fame  as  thofe 
found  in  Blood,  Flelh,  and  all  other  matters  that  are 
perfectly  animal. 


CHAP.  III. 

Of  the  Excrements  of  .Animals. 


PROCESS  I. 

Dung  analyzed.  Injlanced  in  Human  Excrement* 
Mr.  Homberg’s  Phofphorus. 

TAKE  any  quantity  you  pleafe  of  human  Ex- 
crement, and  diftill  it  in  a glafs  alembic  fet 
n the  balneum  mari<£.  You  will  obtain  an  aqueous, 
dear,  inlipid  liquor : which  will  neverthelefs  have 
1 difagreeable  odour.  Having  urged  the  diftillation 
s far  as  is  polTible,  with  the  heat  of  this  bath,  un- 
ute  your  velfels,  and  you  will  find  at  the  bottom 
•f  the  cucurbite  a dry  matter,  making  about  an 
ighth  part  only  of  what  you  put  into  it.  Put  this 
efiduum  into  a glafs  retort,  and  diftill  in  a rever- 
erating  furnace,  with  degrees  of  heat.  You  will 
btain  a Volatile  Spirit,  and  a Volatile  Salt,  with 

fetid  Oil  i and  a charred  matter  will  be  left  in 
ie  retort. 


Vo*.,  II. 
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O B S ER  V A?  IONS. 

Mr.  Ho  mb  erg  made  a great  many  experiments 
on  the  dung  of  animals ; concerning  which  he  com- 
pofed  two  Memoirs  publifhed  in  the  Academy’s 
colle6tion  for  17 11.  That  Chymift  tells  us,  that,  in 
diftilling  Excrement,  he  aimed  not  fo  much  at  dif- 
covering  the  principles  of  which  it  confifts,  as  he 
was  defirous  to  fatisfy  a friend  of  his  who  had 
earneftly  entreated  him  to  try  whether  he  could  not 
extract  therefrom  a clear  Oil,  having  no  bad  fmell; 
tecaufe  he  had  feen,  as  he  faid,  Mercury  fixed  into 
pure  Silver  by  fuch  an  Oil. 

Mr.  Homberg’s  labour  had  the  ufual  fate  of  all 
enterprizes  of  this  nature.  He  actually  found  the 
art  of  drawing  from  Excrement  a clear  fcentlefs 
Oil ; but,  in  whatever  way  he  applied  it  to  Mercury, 
it  produced  , no  change  in  that  metallic  fubftance. 
However,  as  Mr.  Homberg  was  a man  of  lagacity, 
and  knew  how  to  improve  every  hint  offered  by  his 
experiments,  he  made  feveral  curious  difcoveries  on 
this  occafion ; of  which  we  fhall  give  a concife  ac- 
count, after  we  have  made  fbme  remarks  on  the. 
principles  obtained  from  Excrement  by  the  method 
defcribed  in  the  procefs. 

This  fubftance,  confifting  of  matters  fubjeCt  to 
putrefa&ion,  hath  conftantiy  a fetid  fmell,  like  that 
of  all  putrid  matters ; having  been  for  fome  time 
confined  inva  warm  moift  place,  which  we  know 
promotes  putrefaction,  and  even  quickly  produces 
it.  Yet  the  analyfis  thereof  proves  that  it  is  not 
putrefied,  or  at  leaft  not  entirely  fo  : for  all  putre- 
fied matters  contain  a Volatile  Alkali  perfectly 
formed  and  extricated;  and,  as  this  principle  rifes 
with  lefs  heat  than  that  of  boiling  water,  it  always 
comes  over  firft  in  diftillation.  Now  we  have  feen 
that,  with  the  heat  of  boiling  water,  it  parts  with 
nothing  but  an  infipid  phlegm,  containing  no  Vo- 
latile 
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latile  Alkali : a fure  proof  that  the  fecal  matter  is 
not  completely  putrefied. 

There  is  nothing  remarkable  in  the  Volatile  Salt 
and  fetid  Oil,  which  rife  with  a degree  of  heat 
greater  than  that  of  boiling  water.  They  are  com- 
mon productions,  of  which  we  have  made  frequent 
mention  in  feveral  of  the  preceding  analyfes ; and 
therefore  they  need  not  now  detain  us  from  proceed- 
ing to  give  a fummary  account  of  Mr.  Homberg’s 
chief  difeoveries. 

One  of  the  methods  by  which  Mr.  Homberg  en- 
deavoured to  obtain  from  Excrement  a clear  Oil, 
without  any  bad  fmell,  was  to  feparate  its  earthy 
and^grofs  parts,  by  filtering  it  before  he  diftilled  it. 
“ For  this  purpofe  he  diluted  Excrement  newly 
u difeharged  with  hot  water,  ufing  a quart  of  water 
to  an  ounce  of  feces.  Then  he  let  the  mixture 
ftand  to  cool,  and,  the  grofs  parts  falling  to  the 
<c  bottom,  he  poured  off  the  water  by  inclination. 
“ This  liquor  he  filtered  through  brov/n  paper, 
cc  and  evaporated  to  a pellicle  over  a gentle  fire. 
“ There  fhot  in  it  long  cryftals  of  four,  five,  and  fix 
" fides,  which  Mr.  Homberg  thinks  may  be  called 
<f  ^e  Edential  Salt  of  Excrement.  They  refemble 
Saltpetre,  in  fome  meafure,  and  deflagrate  in  the 
tf  fire  much  like  it  with  this  difference,  that  their 
^ flame  is  red,  and  they  burn  flowly ; whereas  the 
flame  of  Saltpetre  is  white  and  very  vivid  : pro- 
cc  bably,  fays  Mr.  Homberg,  becaule  there  is  too 
<c  much  of  an  oily  matter  in  the  one,  and  lefs  in 
<c  the  other. 

“ Mr.  Homberg  diftilled  this  Salt  in  a o-kfs  re- 
" tort  with  degrees  of  fire,  and  at  laft  with  a very 
<f  violent  one.  At  firft  there  came  over  an  aque- 
ous liquor,  fliarp  and  acid,  which  was  followed 
“ by  a brown  fetid  Oil,-  knelling  very  ftrong  of 
* empyreuma.  This  diftillation  he  attempted  four 
feveral  times , and  each  time  the  matter  in  the 

B b 2 « retort 
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<f  retort  took  fire,  juft  when  the  Oil  began  to  come 
“ off.” 

The  Salt  which  Mr.  Homberg  obtained  from 
Excrement  is  very  remarkable.  We  fhall  have  oc- 
cafion  to  fpealc  of  it  in  another  place,  and  fhall  only 
obferve  here,  that  its  Nitrous  character  is  by  no 
means  ambiguous : its  deflagrating  on  live  coals 
convinced  Mr.  Homberg  of  its  being  a true  Nitre. 
But  its  conftantly  taking  fire  in  the  retort,  as  oft  as 
diddled,  is  a fure  proof  that  it  is  a Nitrous  Salt:  for 
Nitre  only  hath  the  property  of  thus  taking  fire  in 
clofe  veffels,  and  making  other  combuftible  matters 
burn  along  with  it. 

The  procefs  by  which  Mr.  Homberg  at  laft  ob- 
tained from  Excrement  a clear  Oil  without  any  bad 
fmell  is  curious,  and  worthy  of  a place  here ; on  ac- 
count of  the  views  and  occafions  of  reflexion  which 
it  may  open. 

tf  Mr.  Elomberg  having  tried  in  vain,  by  diftil- 
(c  ling  Excrement  a great  many  different  ways,  to 
cc  obtain  from  it  fuch  an  Oil  as  he  wanted,  refolved 
cc  to  employ  fermentation,  the  effedt  whereof  is  to 
“ change  the  difpofition  of  the  principles  of  mixts. 
“ With  this  view  he  dried  fome  Excrement  in  the 
(C  water-bath,  and,  having  pulverized  it,  poured 
<c  thereon  fix  times  its  weight  of  phlegm  that  had 
<c  been  ieparated  from  it  by  diftillation^  and  put  the 
<c  whole  into  a large  glafs  cucurbite,  covered  with 
“ an  inverted  veftel  that  fitted  exadtly  into  it,  and 
<c  was  clofe  luted.  This  veftel  he  fet  in  a balneum 
u marine  for  fix  weeks,  keeping  up  fuch  a gentle 
<c  heat  as  would  not  burn  one’s  hand ; after  which 
<c  he  uncovered  the  cucurbite,  and  having  fitted 
“ thereto  a head  and  a receiver,  diftilled  off  all  the 
<f  aqueous  moifture  in  the  balneum  marine  with  & 
cc  very  gentle  heat.  It  had  now  loft  almoft  all  its 
‘c  bad  fmell,  which  was  changed  into  a faint  one. 
“'It  came  over  fomewhat  turbid,  whereas  it  was 

very 


Practice  of  Ciiymistr  y.  3 73 

“ very  clear  when'  put  into  the  cucurbite.  Mr. 
“ Homberg  found  this  water  to  have  a cofmetic 
<f  virtue:  he  gave  fome  of  it  to  perfons  whofe  com- 
plexion,  neck,  and  arms,  were  quite  fpoiled,  be- 
tf  ing  turned  brown,  dry,  rough,  and  like  a goofe 
“ Ikin  :.they  walked  with  it  once  a day,  and,  by 
<c  continuing  the  ufe  of  this  water,  their  Ikin  be- 
tc  came  very  foft  and  white.” 

The  dry  matter,  that  remained  in  the  bottom  of 
the  cucurbite  after  diftillation,  had  loft  about  a 
twentieth  part  of  its  weight ; that  is,  of  twenty 
ounces,  put  at  one  time  into  the  cucurbite,fomewhat 
lefs  than  nineteen  ounces  remained.  Mr.  Homberg 
iufpefts  that  it  was  not  fo  dry  when  put  into  the 
cucurbite  as  when  it  was  taken  out.  Perhaps  alfo 
the  fpecies  of  fermentation  which  the  matter  under- 
went had  attenuated  and  volatilized  fome  part  of 
it ; fo  that  it  came  over  with  the  phlegm  in  diftil- 
lation. The  turbidnefs  of  that  phlegm,  which  was 
clear  and  limpid  before,  feems  to  countenance  this 
conjecture. 

<c  The  dry  matter  left  in  the  cucurbite  after  the 
tf  fir  ft  diftillation  had  not  the  leaft  fmell  of  feces : 
“ on  die  contrary,  it  had  an  agreeable  aromatic 
fC  odour ; and  the  veffel  in  which  Mr,  Homberg  had  • 
<f  digefted  it,  being  left  open  in  a corner  of  his  la- 
<c  boratory,  acquired  in  time  a ftrong  fmell  of  Am- 
<c  bergris.  It  is  furprifing,  as  Mr.  Homberg  juftly 
<c  oblerves,  that  digeftion  alone  fnould  change  the 
fc  abominable  fmell  of  Excrement  into  an  odour  as 
“ agreeable  as  that  of  Ambergris. 

u This  dry  matter  he  powdered  coarfely,  and 
put  two  ounces  thereof  at  once  into  a glafs  re- 
<c  tort,  that  would  hold  about  a pound  or  a pound 
<c  and  half  of  water.  This  he  diftilled  in  a fand- 
" bath  with  a very  gentle  heat.  A Email  quantity 
of  an  aqueous  liquor  came  over  firft,  and  then 
“ an  oil  as  colourlefs  as  fpring-water.  Mr.  Hom- 
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cc  berg  continued  the  fame  gentle  degree  of  heat, 

‘c  till  the  drops  began  to  come  off  a little  redilh ; 
tc  and  then  he  changed  the  receiver,  flopping  that 
<c  which  contained  the  clear  Oil  very  clofe  with  a 
tc  cork.  Having  carried  on  the  diftillation  with 
“ a fire  gradually  augmented,  there  came  over  a 
“ confiderable  quantity  of  red  Oil;  and  there  re- 
fC  mained  in  the  retort  a charred  matter,  which 
iC  burnt  very  readily.” 

The  clear  Oil,  without  any  ill  fmell,  which  Mr. 
Homberg  obtained  from  the  fecal  matter  by  this 
procefs,  was  the  very  thing  he  was  in  fearch  of,  and 
which  he  had' been  allured  would  convert  Mercury 
into  fine  fixed  Silver;  yet  he  ingenuoufly  owns, 
that,  whatever  way  he  applied  it,  he -could  never 
produce  any  change  in  that  metallic  fubftance.  We 
ftiall  now  proceed  to  the  other  difcoveries  made  by 
Mr.  Homberg  on  this  occafion. 

In  his  attempt  to  obtain  a clear  Oil  from  Excre- 
ment, he  diftilled  it  with  different  additaments,  and 
amongft  the  reft  with  Vitriol  and  Alum.  He  found 
that  the  matters  left  in  the  retort,  when  he  made 
ufe  of  thefe  Salts,  being  expofed  to  the  open  air, 
took  fire  of  themfelves ; that  they  kindled,  com- 
buftible  matters ; in  a word,  that  they  were  a true 
Phofphorus,  of  a lpecies  different  from  all  then 
known.  Purfuing  thefe  firft  hints,  he  fought  and 
found  the  means  of  preparing  this  Phofphorus  by  a 
way  much  more  expeditious,  certain,  and  eafy.  Elis 
procefs  is  this. 

cc  Take  four  ounces  of  Feces  newly  excreted : 

Mix  therewith  an  equal  weight  of  Roch-Alum 
<c  coarfely  powdered : put  the  whole  into  a little 
fC  iron  pan  that  will  hold  about  a quart  of  water, 
tf  and  fet  it  over  a gentle  fire  under  a chimney. 
" The  mixture  will  melt,  and  become  as  liquid  as 
tc  water.  Let  it  boil  with  a gentle  fire,  conftantly 
fC  ftirring  it,  breaking  it  into  little  crumbs,  and 

<(  fcraping 
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tf  fcraping  off  with  a fpatula  whatever  {licks  to  the 
“ bottom  or  fides  of  the  pan,  till  it  be  perfectly 
“ dry.  The  pan  muff  from  time  to  time  be  re- 
{<  moved  from  the  fire,  that  it  may  not  grow  red- 
“ hot,  and  the  matter  muff  be  ftirred,  even  while 
cc  it  is  off  the  fire,  to  prevent  too  much  of  it  from 
“ flicking  to  the  pan.  When  the  matter  is  per- 
fedtly  dried,  and  in  little  clots,  let  it  cool,  and 
<c  powder  it  in  a metal  mortar.  Then  put  it  again 
<c  into  the  pan,  fet  it  over  the  fire,  and  ftir  it  con- 
ff  tinually.  It  will  again  grow  a little  mo  iff,  and 
“ adhere  together  in  clots,  which  muff  be  con- 
tC  tinually  bruifed  and  roafted  till  they  be  perfedtly 
cc  dry ; after  which  they  muff  be  buffered  to  cool, 
“ and  then  be  pulverized.  This  powder  muff  be 
“ returned  a third  time  to  the  pan,  fet  on  the  fire, 
“ roafted,  and  perfectly  dried : after  which  it  muff 
<c  be  reduced  to  a fine  powder,  and  kept  in  a paper 
<c  in  a dry  place.  This  is  the  firft  or  preparatory 
<c  operation. 

fc  Take  two  or  three  drams  offthis  po  wder.  Put 
£f  it  into  a little  matrafs,  the  belly  of  which  will 
cr  hold  an  ounce,  or  an  ounce  and  an  half  of  water, 
<c  and  having  a neck  about  fix  or  feven  inches 
tc  long.  Order  it  fo  that  your  powder  fliall  take  up 
“ no  more  than  about  a third  part  of  the  matrafs. 
cc  Stop  the  neck  of  the  matrafs  ftightly  with  paper: 
“ then  take  a crucible  four  or  five  inches  deep:  in 
<£  the  bottom  of  the  crucible  put  three  or  four 
“ fpoonfuls  of  fand : fet  the  matrafs  on  this  fand, 
rc  and  in  the  middle  of  the  crucible,  fo  as  not  to 
tc  touch  its  fides.  Then  fill  up  the  crucible  with 
<c  fand,  fo  that  the  belly  of  the  matrafs  may  be 
“ quite  buried  therein.  This  done,  place  your  cru- 
cible,  with  the  matrafs,  in  the  midft  of  a little 
tf£  earthen  furnace,  commonly  called  a Stove , about 
“ eight  or  ten  inches  wide  above,  and  fix  inches 
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tc  deep  from  the  mouth  to  the  grate.  Round  the 
<c  crucible  put  lighted  coals  about  half  way  up,  and 
<c  when  it  hath  fiood  thus  half  an  hour,  fill  up  with 
cc  coals  to  the  very  top  of  the  crucible.  Keep  up 
<f  this  lire  a full  half-hour  longer,  or  till  you  fee  the 
<c  infide  of  the  matrafs  begin  to  be  red.  Then 
<c  increafe  your  fire,  by  raifing  your  coals  above  the 
<f  crucible.  Continue  this  ftrong  heat  for  a full 
“ hour,  and  then  let  the  fire  go  out. . 

fC  At  the  beginning  of  this  operation  denfe  fumes 
“ will  rife  out  of  the  matrafs,  through  the  ftopple 
<f  of  paper.  Thefe  fumes  iffue  fometimes  in  fuch 
“ abundance  as  to  pufh  out  the  ftopple;  which  you 
<f  muft  then  replace,  and  flacken  the  fire.  The 
cc  fumes  ceafe  when  the  infide  of  the  matrafs  begins 
<c  to  grow  red ; and  then  you  may  increafe  the  fire 
<f  without  any  fear  of  fpoiling  your  operation. 

cc  When  the  crucible  is  fo  cold  that  it  may  be 
rf  fafely  taken  out  of  the  furnace  with  one’s  hand, 
<f  you  muft  gradually  draw  the  matrafs  out  of  the 
“ fand,  that  it  may  cool  flowly,  and  then  flop  it 
iC  clofe  with  a cork. 

“ If  the  matter  at  the  bottom  of  the  matrafs  ap- 
fC  pear  to  be  in  powder  when  fhaken,  it  is  a fign  the 
tc  operation  hath  fucceeded:  but  if  it  be  in  a cake, 
<£  and  doth  not  fall  into  powder  on  fhaking  the 
u matrafs,  it  fhews  that  your  matter  was  not  fuf- 
<c  ficienrly  roafted  and  dried  in  the  iron  pan,  during 
“ the  preparatory  operation.” 

Since  Mr,  Homberg,  Mr:  Lemeri  the  younger 
hath  made  a great  many  experiments  on  this  Phof- 
phorus,  which  may  be  feen  in  the  Memoirs  of  the 
Academy  for  1714  and  1715.  In  thofe  Memoirs 
Mr.  Lemeri  hath  fhewn  that  Excrement  is  not  the 
only  matter  capable  of  producing  this  Phofphorus 
with  Alum ; but  that,  on  the  contrary,  almoft  all 
animal  and  even  vegetable  matters  are  fit  for  this 
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combination  ; that  though  Mr.  Homberg  mixed 
Alum  in  equal  quantities  only  with  the  fecal  matter, 
it  may  be  ufed  in  a much  greater  proportion,  and 
in  certain  cafes  will  fucceed  the  better ; that,  ac- 
cording to  the  nature  of  die  fubftances  to  be  worked 
on,  the  quantity  of  that  Salt  may  be  more  or  lefs 
increafed ; and  that  whatever  is  added,  more  than 
the  dofe  requifite  for  each  matter,  ferves  only  to 
JefTen  the  virtue  of  the  Phofphorus,  or  even  deftroys 
it  entirely  : that  the  degree  of  fire  applied  muff  be 
different  according  to  the  nature  of  thofe  matters ; 
and,  laftly,  that  Salts  containing  exadily  the  fame 
Acid  with  that  of  Alum,  or  the  Acid  of  thofe  Salts 
feparated  from  its  bafis  and  reduced  into  Spirit,  do 
not  anfwer  in  the  prefent  operation ; which  fhews, 
fays  Mr.  Lemeri,  that  many  fulphureous  matters 
maybe  fubftituted  for  Excrement  in  this  operation; 
but  that  there  are  no  Salts,  or  very  few  if  any,  that 
will  fucceed  in  the  place  of  Alum.  Neverthelefs  a 
Chymift,  who  lately  communicated  to  the  Academy 
a great  number  of  experiments  on  this  Phofphorus, 
found  that  any  Salt  containing  the  Vitriolic  Acid 
may  be  fubftituted  for  Alum. 

This  Phofphorus,  made  either  by  Mr.  ETomberg’s 
or  by  Mr.  Lemeri’s  method,  fhines  both  by  day  and 
by  night.  Befides  emitting  light,  it  takes  fire  foon 
after  it  is  expofed  to  the  air,  and  kindles  ail  com- 
buftible  matters  with  which  it  comes  in  contact;  and 
this  without  being  rubbed  or  heated. 

Meff.  Homberg  and  Lemeri  have  given  the  molt 
probable  and  the  mod;  natural  explanation  of  the 
caufe  of  the  accenfion  and  other  phenomena  of  this 
Phofphorus.  What  they  fay  amounts  in  fhort  to 
what  follows. 

Alum  is  known  to  be  a Neutral  Salt,  confifting 
of  the  Vitriolic  Acid  and  a calcareous  earth.  When 
this  Salt  is  calcined  with  the  fecal  matter,  or  other 
fubftances  abounding  in  Oil,  the  volatile  principles 
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of  thefe  fubftances,  fuch  as  their  Phlegm,  their 
Salts,  and  their  Oils,  exhale  in  the  fame  manner  as 
if  they  were  diftilled ; and  there  is  nothing  left  in 
the  matrafs,  when  thofe  principles  are  diftipated, 
but  a charred  matter,  like  that  which  is  found  in 
retorts  wherein  fuch  mixts  have  been  decompofed 
by  diftillation. 

This  remainder  therefore  is  nothing  but  a mix- 
ture of  Alum  and  charcoal.  Now  as  the  Acid  of 
this  Salt,  which  is  the  Vitriolic,  hath  a greater  af- 
finity with  the  Phlogifton  than  with  any  other  fub- 
flance,  it  will  quit  its  bafis  to  unite  with  the  Phlo- 
gifton of  the  coal,  and  be  converted  by  that  union 
into  a Sulphur.  And  this  is  the  very  cafe;  of 
which  we  have  certain  proofs  in  the- operation  for 
preparing  this  Phofphorus  ; for  when,  after  the  vo- 
latile principles  of  the  oily  matter  are  drawn  off,  the 
fire  is  increafed,  in  order  to  combine  clofely  to- 
gether the  fixed  parts  that  remain  in  the  matrafs, 
that  is,  the  Alum  and  the  charred  matter,  we  per- 
ceive at  the  mouth  of  the  matrafs  a fmall  blue 
fulphureous  flame,  and  a pungent  fmell  of  burning 
Sulphur.  Nay,  when  the  operation  is  finifhed,  we 
find  a real  Sulphur  flicking  in  the  neck  of  the  ma- 
trafs ; and,  while  the  Phofphorus  is  burning,  it  hath 
plainly  a ftrong  fulphureous  fmell.  It  is  therefore 
certain  that  this  Phofphorus  contains  an  ablual  Sul- 
phur ; that  is,  a matter  difpofed  to  take  fire  with 
the  greateft  eafe.  But  though  Sulphur  be  very  in- 
flammable, it  never  takes  fire  of  itfelf,  without  being 
either  in  contabt  with  fome  matter  that  is  actually 
ignited,  or  elfe  being  expofed  to  a conftderable  de- 
gree of  heat.  Let  us  then  fee  what  may  be  the  caufe 
of  its  accenfion,  when  it  is  a conftituent  part  of  this 
Phofphorus. 

We  mentioned  juft  now  that  the  Acid  of  the 
Alum  quits  its  bafts,  in  order  to  form  a Sulphur  by 
combining  with  the  Phlogifton  of  the  coal.  This 
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bafis  we  know  to  be  an  earth  capable  of  being  con- 
verted into  Lime  ; and  that  it  is  actually  converted 
into  Quick-lime  by  the  calcination  neceffary  to 
[produce  the  Phofphorus.  We  know  that  new-made 
iLime  hath  the  property  of  uniting  with  water  fo 
readily,  that  it  thereby  contrads  a very  great  de- 
gree of  heat.  Now  when  this  Phofphorus,  which  is 
partly  conftituted  of  the  bafis  of  the  Alum  converted 
into  Quick-lime,  is  exoofed  to  the  air,  the  Lime 
inftantly  attracts  the  moifture  of  which  the  air  is 
always  full,  and  by  this  means,  probably,  grows  fo 
hot  as  to  fire  the  Sulphur  with  which  it  is  mixed. 
Perhaps  alfo  the  Acid  of  the  Alum  is  not  totally 
changed  into  Sulphur : fome  part  thereof  may  be 
only  half  difengaged  from  its  bafis,  and  in  that  con- 
dition be  capable  of  attrading  flrongly  the  humidity 
of  the  air,  of  growing  very  hot  likewife  by  im- 
bibing the  moifture,  and  fo  of  contributing  to  the 
accenfion  of  the  Phofphorus. 

There  is  alfo  room  to  think  that  all  the  Phlogifton 
of  the  charred  matter  is  not  employed  in  the  pro- 
dudion  of  Sulphur  in  this  Phofphorus,  but  that 
fome  part  of  it  remains  in  the  ftate  of  a true  coal. 
The  black  colour  of  the  unkindled  Phofphorus,  and 
the  red  fparkles  it  emits  while  burning,  fufficiently 
prove  this.  The  explanation  of  the  accenfion  of 
this  Phofphorus,  as  here  given  by  Mefif.  Homberg 
and  Lemeri,  is  very  ingenious,  and  in  the  main 
juft ; but  yet,  in  my  opinion,  the  fubjed  deferves  a 
rnore  thorough  examination. 


PRO- 
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PROCESS  II. 

Human  Urine  analyzed . 

PU  T fome  Human  Urine  into  a glafs  Alembic, 
fet  it  in  a water-bath,  and  diftill  till  there  re- 
main only  about  a fortieth  part  of  what  you  put  in  ; 
or  elfe  evaporate  the  Urine,  in  a pan  fet  in  the  bal- 
neum marine , till  it  be  reduced  to  the  fame  quantity. 
With  this  heat  nothing  will  exhale  but  an  infipid 
Phlegm,  fmeiling  however  like  Urine.  The  re- 
fiduum  will,  as  the  evaporation  advances,  become 
of  a darker  and  darker  ruffet,  and  at  lad  acquire  an 
almoft  black  colour.  Mingle  this  refiduum  with 
thrice  its  weight  of  fand,  and  diftill  it  in  a retort 
fet  in  a reverberating  furnace,  with  the  ufual  pre- 
cautions. At  firft  there  will  come  over  a little  more 
Infipid  Phlegm  like  the  former.  When  the  matter 
is  almoft  dry,  a Volatile  Spirit  will  rife.  After  this 
Spirit,  white  vapours  will  appear  on  increafing  the 
fire;  a yellow  oily  liquor  will  come  off,  trickling 
down  in  veins  ; and  together  with  this  liquor  a con- 
crete Volatile  Salt,  which  will  ftick  to  the  fides  of 
the  receiver.  At  laft  there  will  come  over  a deep- 
coloured  fetid  Oil.  In  the  retort  there  will  remain 
a faline  earthy  refiduum,  which  being  lixiviated 
will  yield  fome  Sea-falt. 

O B S E R V A E IONS. 

Urine  muft  be  confidered  as  an  aqueous  liquor 
replete  with  all  the  faline  matters  which  are  of  no  ufe 
to  the  body,  either  for  nourifhment  or  health : it  is 
a lixivium  of  animal  matters,  prepared  by  nature 
for  diffolving  and  feparating  from  them  all  the  un- 
neceffary  falts.  It  contains  a very  large  quantity 
of  almoft  pure  phlegm,  which  evaporates  with  the 
heat  of  a water -bath. 
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The  refidne  of  the, Urine,  from  which  this  phlegm 
is  feparated  by  the  firft  diftillation,  though  thereby 
rendered  confiderably  thicker,  doth  not  coagulate, 
or  curdle  in  the  leaft,  like  Milk  or  Blood ; which 
fhews  that  it  contains  no  parts  analogous  to  thofe 
of  thefe  two  nutritious  liquors.  Yet  it  contains  oily 
and  faline  parts,  difpofed  like  thofe  of  truly  animal 
matters  j as  appears  from  the  Spirit,  the  Volatile 
Salt,  and  the  Oil,  obtained  from  it  by  diftillation ; 
which  are,  in  every  refpedi,  perfectly  like  the  fame 
principles  yielded  by  other  animal  fubftances.  But, 
if  the  animal  that  made  the  Urine  took  in  with  its 
food  any  of  the  Neutral  Salts,  which  cannot  be  de- 
compounded by  digeftion  ; that  is,  of  thofe  chiefly 
which  confift  of  Acids  and  Alkalis,  the  Urine  will 
contain,  over  and  above  the  other  parts  of  that 
animal,  almoft  all  the  Neutral  Salt  that  entered 
into  its  body.  Accordingly  human  Urine  is  re- 
plete with  a conflderable  quantity  of  Sea-falt,  be- 
caufe  men  eat  a great  deal  of  it.  It  is  found,  after 
the  diftillation  of  the  Urine,  united  with  the  capufr 
Tnortuum  left  in  the  retort ; becaufe,  being  of  a fixed 
nature,  it  doth  not  rife  with  the  volatile  principles 
in  diftillation. 

Befides  this  Sea-falt,  Urine  contains  another  Salt 
of  a Angular  nature,  which  cryftallizes  differently 
from  Sea-falt.  In  this  Salt,  according  to  Mr.Marg- 
graff’s  experiments  mentioned  on  the  fubjed:  of 
Phofphorus,  is  contained  the  Acid  neceflfary  to  pro- 
duce the  Phofphorus  of  Urine.  There  is  reafon  to 
think  that  this  Salt  is  a Sea-falt  difguifed  by  the  fat 
matters  with  which  it  combines  during  its  ftay  in 
the  animal  body. 

Mr.  Boerhaave  calls  it  the  Eflential  Salt  of  Urine. 
If  you  defire  to  have  it  by  itfelf,  you  muff;  evaporate 
the  Urine  with  a gentle  heat,  to  the  confidence  of 
frelh  cream,  filter  it,  and  let  it  ftand  quiet  in  a cool 
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place.  Cryftals  will  at  length  fhoot  therein,  and 
adhere  to  the  Tides  of  the  vefiels.  Thefe  Cryftals 
are  the  Salt  you  want:  they  are  brown  and  oily.  If 
you  defire  to  have  them  purer,  you  mull  diffolve 
them  in  warm  water,  filter  the  folution,  and  fet  it 
by  to  fhoot.  This  operation  repeated  feveral  times 
will  render  them  clear  and  transparent.  Mr.  Schlof- 
fer,  a young  and  very  promifing  Chymift,  is  the  laft 
who  hath  made  any  experiments  on  this  curious 
Salt  of  Urine.  Thofe  who  are  defirous  of  a parti- 
cular account  of  its  properties  may  confult  his  dif- 
fertation  printed  at  Leyden  in  1753,  as  well  as  Mr. 
MarggrafPs  excellent  Memoirs  printed  among  thofe 
of  the  Academy  of  Berlin. 

The  chief  refult  of  Mr.  Schloffer’-s  experiments 
is,  firft,  that  this  Salt  may  be  obtained  from  recent 
Urine,  and  even  in  greater  quantities  than  from 
putrid  Urine,  and  that  too  in  very  little  time ; fee- 
ing it  cryflallizes  in  twenty-four  hours,  after  due 
evaporation. 

Secondly,  that  this  Salt  is  a Neutral  Ammoniacal 
Salt,  confuting  of  a Volatile  Alkali,  (which  can 
never  be  extracted  from  it  but  in  a liquid  form,  like 
that  which  is  feparated  from  Urine  by  the  addition 
of  Lime;)  and  of  an  Acid  of  a very  fmgular  nature, 
the  moft  remarkable  property  of  which  is,  its  being 
fo  fixed  as  to  refill  the  violence  of  fire,  and  turn 
into  a fort  of  glafs  rather  than  exhale. in  vapours. 
This  is  that  Acid  which,  according  to  Mr.  Marg- 
grafPs experiments,  forms  the  combination  of  Phof- 
phorus  when  united  with  the  Phlogiflon.  The  other 
properties  of  this  fmgular  Acid  are  the  principal 
objefts  of  Mr.  MarggrafPs  enquiries. 

It  follows,  in  the  third  place,  from  Mr.  Schlof- 
fer’s  experiments,  that  this  Acid,  being  combined 
to  the  point  of  faturation  with  a common  Volatile 
Alkali,  forms  a true  regenerated  Salt  of  Urine ; 

and 
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and  that,  by  this  union,  the  nature  of  the  Volatile 
Alkali  is  fo  changed,  that  it  cannot  afterwards  ap- 
pear by  itfelf  in  a concrete  form,  but  is  always  fluid, 
like  that  which  is  extricated  by  the  addifament  of 
lime. 

If  Fixed  Alkalis  be  mixed  with  frefn  Urine, 
they  immediately  feparate  from  it  a Volatile  A1-, 
kali ; and  if  the  mixture  be  quickly  put  into,  an 
alembic,  and  diftilled,  the  firfl:  liquor  that  rifes  is  a 
Volatile  Spirit : or  elfe  a Volatile  Alkali  in  a con- 
crete form  will  rife  firfl:,  provided  the  Fixed  Alkali 
made  ufe  of  be  not  liquid,  and  the  Urine  be  de- 
phlegmated. 

Herein  Urine  refembles  other  animal  matters; 
for  Fixed  Alkalis  produce  the  fame  effedt  on  them. 
This  affords  us  good  grounds  for  believing  that  all 
animal  matters  contain  a Neutral  Salt  of  an  Ammo- 
niacal  nature,  which  the  Fixed  Alkali  decompofes, 
as  it  doth  all  other  Ammoniacal  Salts.  Quick-lime 
alfo  extricates  from  Urine  a Volatile  Alkali,  fbill 
more  quick  and  pungent  than  that  which  is  fepa- 
rated  by  a Fixed  Alkali,  and  which  conftantly  re- 
mains liquid  without  ever  putting  on  a concrete 
form  : and  this  is  another  proof  of  the  exiftence  of 
the  Ammoniacal  Salt  above-mentioned;  for  quick- 
lime hath  juft  the  fame  effedt  on  Sal-Ammoniac,  as 
we  fliall  fee  in  its  place.  Mr.  Schloffer’s  experi- 
ments, compared  with  thofe  now  mentioned,  feem 
to  fhew  that  the  Urine  contains  feveral  diftindt  forts 
of  Ammoniacal  Salts. 

Of  all  the  liquors  which  animals  afford,  Urine 
putrefies  the  moft  eafily,  and  by  putrefaction  parts 
with,  or  forms,  the  greateft  quantity  of  Volatile  Al- 
kali. If  it  be  diftilled  when  putrefied,  there  comes 
over  firfl:  a Spirit  impregnated  with  much  Volatile 
Alkali-;  then  an  aqueous  liquor,  which  Van  Hel- 
rnont  affures  us  is  a medicine  of  wonderful  efficacy 
7 in 
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in  diiTolving  the  ftone  in  the  bladder.  When  all 
this  water  is  come  over,  and  the  remaining  matter 
is  almoft  dry,  there  afcends,  on  increafing  the  fire, 
a yellow  Oil,  together  with  a Volatile  Salt. 

After  this  there  remains  in  the  retort  a black 
charred  earthy  matter,  containing  a great  deal  of 
Sea-falt.  If  this  matter  be  calcined  in  the  open  air, 
in  order  to  confume  its  phlogifton,  and  be  after- 
wards lixiviated,  all  the  Sea-falt  it  contains  may  by 
this  means  be  eafily  feparated ; nothing  but  its  earth 
being  left  behind.  This  caput  mortuum  contains  alfo 
the  materials  proper  for  forming  Kunckel’s  Phof- 
phorus ; and  if,  inftead  of  calcining  it  in  the  open 
air,  it  be  urged  with  a violent  fire,  in  clofe  veffels, 
it  will  yield  a Phofphorus : but  then  all  the  pre- 
cautions recommended  on  the  fubjed  of  Phofphorus 
muft  be  ufed  ; and,  in  particular,  the  caput  mortuum 
muft  be  lixiviated  before  it  be  diftilled,  in  order  to 
free  it  from  part  of  the  Sea-falt  contained  therein ; 
becaufe  too  much  of  that  Salt  might  defeat  the 
operator,  by  not  only  melting  itfelf,  but  melting 
, alfo  the  containing  veil'd  during  the  operation. 
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CHAP.  IV. 

Of  the  Volatile  Alkali. 


PROCESS  I. 

Volatile  Alkalis  rectified  and ■ depurated. 

MI  X together  the  Spirit,  the  Volatile  Salt,  the 
Phlegm,  and  the  Oil  obtained  from  any  fub- 
Tance  whatever.  Put  the  whole  into  a large  wide- 
noiithed  glafs  body,  and  thereto  fit  a head  with  a 
arge  beak.  Set  this  alembic  in  a water-bath,  lute 
>n  a receiver,  and  diftill  with  a very  gentle  heat. 
There  will  afcend  a Spirit  ftrongly  impregnated  with 
. Volatile  Alkali,  and  a Volatile  Salt  in  a concrete 
arm,  which  muft  be  kept  by  itfelf.  Then  increafe 
our  heat  to  the  degree  of  boiling  water ; where- 
; pon  there  will  rife  a fecond  Volatile  Spirit,  fome- 
, /hat  more  ponderous  than  the  former,  with  a light 
)il  that  will  fwim  on  its  furface,  and  a little  con- 
rete  Volatile  Salt.  Proceed  till  nothing  more  will 
ife  with  this  degree  of  heat.  Keep  by  itfelf  what 
ame  over  into  the  receiver.  At  the  bottom  of  the 
ucurbite  you  will  find  a thick  fetid  Oil. 

Into  fuch  another  diftilling  veifel  put  the  Spirit 
nd  Salt  that  rofe  firft  in  this  diftillation,  and  diftijl 
iem  in  the  balneum  marine  with  a heat  ftill  gentler 
ian  before.  A whiter,  purer,  Volatile  Salt,  will 
iblime.  Continue  the  diftillation  till  an  aqueous 
loifture  rife,  which  will  begin  to  diffolve  the  Salt, 
.t  the  bottom  of  the  vefiel  will  be  left  a phlegm, 
Vol,  II.  C c • with 
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with  a little  Oil  floating  on  it.  Keep  your  Salt  in  a 
bottle  well  flopped. 

0 B S ER  RATIONS.. 

■ t • * - 

In  the  analyfis  of  any  fubftance  that  yields  a Vo-  • 
latile  Alkali,  this  Salt,  is  generally  found  in  the  re- 
ceiver, blended  with  the  other  principles  of  the 
mixt  ; which,  afcending  from  the  retort  in  the  form 
of  liquors,  and  vapours,  diflfolve  the  Salt,  or  at  leaft 
moiften  it,  and  render  it  very  impure.  So  that,  if 
you  defire  to  have  it  without  any  mixture,  recourfe 
mull  be  had  to  a fecond  diftillation,  in  order  to  fe- 
parate  it  from  the  heterogeneous  matters  with  which 
it  is  confounded. 

It  is  of  confequence  in  this  diftillation  to  apply 
but  a very  weak  degree  of  heat ; becaufe  on  that 
depends  the  fuccefs  of  the  operation,  infomuch  that 
the  lefs  heat  you  employ  to  fublime  the  Salt,  the 
purer  it  will  be.  For,  being  far  more  volatile  than 
any  of  the  other  principles  with  which  it  is  mixed, 
it  muft  evidently  rife  by  itfelf,  if  no  more  heat  be- 
applied  than  is  juft  necefiary  to  elevate  it ; fuch  a 
heat  being  much  too  weak  to  raife  'the  Oil  and 
Phlegm  with  which  it  is  blended. 

Neverthelefs,  whatever  care  be  taken  to  govern 
the  heat,  it  is  not  poftible  to  hinder  this  Volatile  Salt 
from  carrying  up  fome  portions  of  the  principles 
mixed  with  it;  thofe,  to  wit,  with  which  it  is  moft 
clofely  united,  and  to  which  it  hath  by  that  means 
communicated  a fhare  of  its  volatility.  For  this 
reafon  it  requires  a fecond  rectification,  which  is 
performed  in  the  fame  manner  as  the  former.  But, 
feeing  it  is  more  volatile  and  lighter  after  the  firft 
rectification  than  before,  being  thereby  freed  from 
part  of  the  heterogeneous  matters  with  which  it  was 
loaded,  a ftill  lefs  degree  of  heat  muft  be  applied  in 
this  fecond  rectification. 

The 
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The  Oil  with  which  the  Volatile  Salt  is  loaded, 
when  but  once  diftilled,  is  perceivable  only  by  the 
y.ellow  colour  and  weight  it  communicates  thereto ; 
becaufe  it  is.  clofely  united  therewith,  and  in  a per- 
fectly faponaceous  date.  This  appears  from  the 
facility"  with  which  Volatile  Salts,  even  the  molt 
oily,  difiolve  in  water,  without  difcovering  in  the 
folution  any  feparation  in  the  oily  parts,  and  even 
without  giving  it  a milky  colour.  But,  in  the  fecond 
rectification,  this  Oil  becomes  very  perceptible ; for 
it  then  feparates,  in  a great  meafure,  from  the  Salt, 
and  remains  at  the  bottom  of  the  cucurbite,  float- 
ing on  the  Phlegm,  which  is  alfo  feparated  from  the 
Salt.  . » 

The  Salt  is  then  whiter,  more  volatile,  and  purer; 
yet  it  is  ftill  far  from  being  brought  to  the  utmoft 
degree  of  purity,  even  by  this  fecond  rectification. 
It  requires  a third,  a fourth,  and  even  many  more 
; rectifications,  to  purify  it  perfectly : every  rectifica- 
tion feparates  from  it  fome  oily  particles ; and  if 
you  fhould  refolve  to  go  on  rectifying  till  you  can 
ifeparate  no  more  Oil,  there  is  reafon  to  think  this 
:Salt  would  be  entirely  decompofed;  becaufe  there 
;is  neceflarily  a certain  quantity  of  Oil  in  its  com- 
rpofition,  without  which  it  would  not  be  a Volatile 
■Alkali.  You  mult  therefore  defift  from  rectifying 
it  any  further,  when  you  find  it  very  white,  and 

very  light;  ana  lhut  it  up  in  bottles  hermetically 
ffealed.* 

It  often  happens  that  Volatile  Salts,  though  of  a 
1 beautiful  white  after  rectification,  grow  yellow  after 
'being  kept  fome  time  in  clofe  bottles.  This  is 
coccafioned  by  the  Oil  they  contain  difengamno-  and 
(difcovering  itfelf  by  degrees.  To  remedy°thfs  in- 
convenience, Mr.  Boerhaave  propofes  to  mingle  the 
'Volatile  Salt,  which  you  intend  to  purify,  with  four 
:times  its  weight  of  pulverized  chalk;' thoroughly 
•dried,  and  even  heated ; to  put  the  mixture  into  a 
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glafs  alembic,  and  difbill  it  with  a gentle  heat.  By 
this  means  the  Salt  rifes  exceeding  pure  and  very 
white  ; becaufe  the  chalk  abforbs  mod  of  its  Oil, 
and  frees  it  therefrom.  He  adds,  that  Volatile  Salt 
thus  purified,  may  be  kept  a long  time,  and  will  re- 
tain all  its  whitenefs. 

If  a Volatile  Alkali  thus  purified  be  combined  to 
the  point  of  faturation,  with  an  Acid,  fuch  as  the 
Marine  Acid  for  inftance  ; the  refult  of  this  union, 
as  we  fhall  afterwards  fee,  will  be  a Sal  Ammoniac, 
from  which  the  Volatile  Alkali  maybe  feparated  by 
the  intervention  of  a Fixed  Alkali.  A Volatile  Al- 
kali that  hath  paffed  through  all  thefe  trials  will  then 
be  in  the  higheft  degree  of  purity  that  Chymiftry 
can  bring  it  to,  and  appears  conftantly  the  fame, 
from  whatever  fubftance.  it  was  originally  obtained  : 
which  proves  that  if  Volatile  Alkalis,  extradted  from 
different  vegetable  and  animal  fubftances,  feem  to 
differ  from  each  other  in  fome  refpedts,  this  can 
arife  only  from  the  heterogeneous  matters  with  which 
they  are  mixt ; but  that,  at  bottom,  they  are  all 
conflituted  of  one  fingle  principle,  which  is  con- 
ftantly the  fame,  and  exadtly  alike  in  them  all. 

It  is  of  the  lafl  confequence,  on  all  occafions 
where  a Volatile  Alkali  is  to  be  diftilled  in  a con- 
. Crete  form,  to  make  ufe  of  fubliming  veffels  with 
very  large  necks,  that  it  may  have  room  enough 
to  make  its- way  to  the  receiver  with  eafe : for  other- 
wife  it  may  choak  up  the  paffage,  and  burft  the 
veffels. 
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PROCESS  II. 

Volatile  Alkalis  combined  with  Acids.  Sundry  Ammo  - 
niacal  Salts.  Sal  Ammoniac. 

ON  a Volatile  Spirit  or  Salt  pour  gradually  any 
Acid  whatever.  An  effervefcence  will  arile, 
and  be  more  or  lels  violent  according  to  the  natuie 
of  the  Acid.  Go  on  adding  more  Acid  in  the  fame 
manner,  till  no  effervefcence  be  theieby  excited,  or 
at  leaft  till  it  be  very  fmall.  The  liquor  will  now 
contain  a femi-volatile  Neutral  Salt,  called  an  Am- 
moniac al  Salt ; which  may  be  obtained  in  a dry  form 
by  cryftallizing  as  ufual,  or  by  fubliming  it  in  dole 
veffels,  after  the  fuperfluous  moifture  hath  been 
drawn  off. 

OBSERVATIONS. 

• Volatile  Alkalis  have  the  fame  properties  with 
Fixed  Alkalis,  fixity  only  excepted  : fo  that  a Vo- 
latile Alkali  muff  produce  an  effervefcence  when 
mixed  with  Acids,  and  form  therewith  Neutral  Salts, 
differing  from  each  other  in  nothing  but  the  nature 
of  the  Acid  in  their  compofition. 

It  muff  be  obferved  that,  on  this  occafion,  the 
point  of  faturation  is  very  difficult  to  hit,  owing 
probably  to  the  Volatility  of  the  Alkali,  which,  be- 
ing much  lighter  than  the  Acid,  tends  always  to 
poffefs  the  uppermoft  part  of  the  mixture;  while  the 
Acid  finks  to  the  bottom : whence  it  comes  to  pafs 
that  the  lower  part  of  the  liquor  is  fometimes  over- 
charged with  Acid,  while  the  upper  part  is  {till  very 
Alkaline.  But  it  is  moft  eligible  that  the  Alkali 
fhould  predominate  in  the  mixture ; becaufe  the- 
. excels  of  this  principle  eafily  flies  off,  while  the 
moifture  is  evaporating,  in  order  to  the  cryftalliza- 
tion  or  fublimation  of  the  Ammoniacal  Salt ; which 
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being  only  fetni-volatile,  refills  the  heat  longer,  and 
remains  perfedtly  Neutral. 

If  the  Vitriolic  Acid  be  combined  with  a Volatile 
Alkali,  and  the  mixture  diftilled  in  a retort  to  draw 
off  the  fuperfluous  moifture,  a liquor  comes  over  into 
the  receiver,  which  fmells  ftrong  of  a Sulphureous 
Acid.  Now,  as  the  Acid  of  Vitriol  never  becomes 
fulphureous,  but  when  it  is  combined  with  an  in- 
flammable matter,  this  experiment  is  one  of  thofe 
which  demonftrate  that  Volatile  Alkalis  contain  a 
very  fenfible'  quantity  . of  inflammable  matter.  This 
fame  liquor  taftes  of  an  Ammoniacal  Salt ; which 
proves  that  it  carries  up  with  it  fome  of  the  N eutral 
Salt  contained  in  the  mixture.  The  reft  of  this  Salt, 
which  is  called  Glauber  s Secret  Sal  Ammoniac , or 
Vitriolic  Sal  Ammoniac , fublimes  into  the  neck  of 
the  retort.  It  is  very  pungent  on  the  tongue;  it 
crackles  a little  when  thrown  on  a red-hot  fhovel, 
and  then  flies  off  in  vapours. 

The  Ammoniacal  Salt  formed  by  the  Acid  of 
Nitre  exhibit^  much  the  fame  phenomena;  but  it 
requires  greater  care  in  drying  and  fubliming  it,  be- 
caufe  it  hath  the  property  of  detonating  all  alone, 
without  the  addition  of  any  other  inflammable  mat- 
ter : and  it  will  infallibly  do  fo,  if  too  ftrong  a fire 
be  applied  towards  the  end  of  the  operation,  when 
it  begins  to  be  very  dry.  This  property  of  de- 
tonating by  itfelf  it  derives  from  the  inflammable 
matter  contained  in  the  Volatile  Alkali,  which  ferves 
for  its  bafis:  and. this  is  another  demon ftrative  proof 
of  the  exiftence  of  fuch  an  inflammable  matter  in 
the  Volatile  Alkali.  This  Salt  is  called  Nitrous  Sal 
Ammoniac.. 

With  the  vegetable  Acids,  that  of  vinegar  for 
Inftance,  is  formed  an  Ammoniacal  Salt  of  a An- 
gular nature,  and  which  can  fcarce  be  brought  to  a 
dry  form. 

A V olatile 
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A Volatile  Alkali  combined  to  the  point  of  fa- 
turation  with  the  Acid  of  Sea-falt,  forms  another 
Neutral  Salt,  which  takes  a concrete  form'  either  by 
fublimation  or  cryftallizatioh.  The  cryftals  of  this 
Salt  are  fo  very  foft  and  fine,  that  a parcel  of  it 
looks  like  cotton  or  wool.  This  is  the  Salt  properly 
called  Sal  Ammoniac.  It  is  of  great  ufe  in  Chymiftry 
and  in  manufactures:  but  that  which  is  daily  con- 
fumed  in  great  quantities  is  not  made  in  the  man- 
ner above  mentioned.  It  would  come  extremely 
dear,  if  we  had  no'  other  way  of  procuring  it,  but 
by  forming  it  thus  with  the  Acid  of  Sea-falt  and  3 
Volatile  Alkali.  This  Salt,  or  at  leaft  the  materials 
of  which  it  is  formed,  may  be  found  in  the  fuli- 
ginofities  and  foots  of  moft  animal,  and  of  fome  ve- 
getable fubftances.  The  greateft  part  of  what  we  . 
ufe  comes  from  Egypt,  where  vail  quantities  thereof 
are  made. 

The  method  of  preparing  Sal  Ammoniac  in 
Egypt  was  not  known  among  11s,  till  Meff.Lemaire 
and  Granger,  two  of  the  Academy’s  correfpondents, 
gave  in  feveral  Memoirs,  in  which  that  bufinefs  is 
defcribed  with  great’ accuracy,  from  their  own  view- 
on  the  Ipot.  Their  Memoirs  inform  us  that  chim- 
ney-foot alone,  without  any  additament,  is  the  mat- 
ter from  which  they  obtain  their  Sal  Ammoniac 
that  thofe  chimneys  under  which  nothing  is  burnt 
but  Cow  s-dung,  furnifh  the  beft  foot.  Six  and 
twenty  pounds  of  that  Soot  yield  ufually  fix  pounds 
of  Sal  Ammoniac. 

“ The  operation  takes  up  about  fifty,  or  two  and 
<f  fifty  hours.  The  veffels  in  which  they  put  the 
fC  foot  are  ballons  of  very  thin  glafs,  terminating  in 
ff  a neck  of  fifteen'or  fixteen  lines  long,  and  an  inch 
cc  in  diameter  i but  they  are  not  all  of  the  fame  fize. 
‘“  .The  leaft  contain  twelve  pounds  of  Soot,  and 

tut  greateft  fifty  $ but  they  fill  them  only  three 
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“ quarters  full,  in  order  to  leave  room  for  he 
<r  fublimation  of  the  Salt. 

“ The  furnace,  in  which  they  place  thefe  ballons, 
fC  confifts  of  four  walls  built  in  a quadrangular 
fC  form.  The  two  front  walls  are  ten,  and  the  fides 
cc  nine  foot  long : but  they  are  all  five  foot  high, 
fC  and  ten  inches  thick.  Within  the  quadrangle 
£C  formed  by  thefe  walls  three  arches  run  length- 
t(  wife,  from  end  to  end  thereof,  at  the  diftance  of 
<f  ten  inches  afunder.  The  mouth  of  this  furnace 
tc  is  in  the  middle  of  one  of  its  fronts,  and  of  an 
cc  oval  form ; two  foot  four  inches  high,  and  fixteen 
fc  inches  wide. 

■fC  The  ballons  lie  in  the  fpaces  between  the  arches 
fc  of  the  furnace,  which  ferve  inftead  of  a grate  to 
‘c  fupport  them.  Four  of  them  are  ufually  placed 
cc  in  each  interval ; which  makes  fixteen  for  one 
“ furnace.  They  are  fet  at  the  diftance  of  about 
“ half  a foot  from  each  other,  and  fe cured  in  their 
“ places  with  brick  and  earth.  But  they  leave 
<f  about  four  inches  on  the  upper  part  of  the  ballon 
tf  uncovered,  with  a view  to  promote  the  fublima- 
“ tion,  as  they  alfo  do  fix  inches  of  the  inferior  part, 
“ that  the  heat  may  the  better  a£t  on  the  matters  to 
Cf  be  fublimed.  Things  being  thus  prepared,  they 
cc  firft  make  a fire  with  ftraw,  which  they  continue 
cf  for  an  hour.'  Afterwards  they  throw  in  Cow’s 
<c  dung  made  up  in  fquare  cakes  like  bricks.  (The 
<c  want  of  wood  in  this  country  is  the  reafon  that 
“ they  generally  niake  ufe  of  this  fuel.)  Thefe 
<f  cakes  of  dung  add  to  the  violence  of  the  fire, 
“ which  they  continue  in  this  manner  for  nineteen 
u hours;  after  which  they  increafe  it  conftderably 
“ for  fifteen  hours  more ; and  then  they  flacken  it 
t£  by  little  and  little. 

“ When  the  matter  contained  in  the  veftels  be- 
“ gins  to  grow  hot,  that  is,  after  fix  or  feven  hours 

<c  baking. 
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f<  baking,  it  emits,  a very  thick  and  ill-lcented 
fmoke,  which  continues  for  fifteen  hours.  Four 
u hours  after  that,  the  Sal  Ammoniac  is  obferved 
<c  to  rife  in  whitellowers,  which  adhere  to  the  infide 
f C of  the  neck  of  the  veflel  ; and  thofe  who  have  the 
fr  direction  of  the  operation  take  care  from  time  to 
<c  time,  to  pafs  an  iron  rod  into  the  neck  of  the 
ff  ballon,  in  order  to  preferve  a paffage  through  the 
<f  faline  vault,  for  giving  vent  to  fome  blueifh  va- 
<{  pours,  which  conftantly  iflue  out  of  the  veiTel 
iC  during  the  whole  operation.” 

From  this  hiftory  of  the  preparation  of  Sal  Am- 
moniac it  appears  that  Soot,  and  particularly  the 
Soot  of  animal  matters,  either  contains  abundance 
of  this  Salt  perfectly  formed,  and  waiting  only  for 
fublimation  to  leparate  it  therefrom,  or,  at  leaft, 
that  it  contains  the  proper  materials  for  forming  it; 
and  that  during  the  operation,  which  is  a kind  of 
diftillation  of  Soot,  thefe  materials  combine  together 
and  fublime. 

We  fhewed,  in  our  analyfis  of  Soot,  that  this  fub- 
ftance  yields  by  diftillation  a great  deal  of  Volatile 
Alkali,  and  this  is  an  ingredient  which  makes  at 
leaf};  one  half  of  Sal  Ammoniac.  As  to  the  other 
principle  of  this  Salt,  I mean  the  Marine  Acid,  this 
alfo  muft  needs  exift  in  Soot : but  it  is  not  fo  eafy, 
to  conceive  how  it  fhould  come  there. 

It  is  very  true  that  vegetable  and  animal  fub- 
ftances,  the  only  ones  that  produce  Soot  in  burning, 
contain  tome  portion  of  Sea-falt:  but  then  this  Salt 
is  very  fixed,  and  feerns  unfit  to  rife  with  the  Acid, 
the  Oil,  and  the  fubtile  Earth,  of  which  the  Volatile 
Alkali  is  formed.  Therefore  we  muft  fuppofe  either 
that  its  elevation  is  procured  by  the  force  of  the  fire, 
aided  by  the  volatility  of  the  matters  that  exhale  in 
burning;  or.  that,  being  decompofed  by  the  violence 
of  the  combuftion,  its  Acid  alone  rifes  with  the  other 
principles  above  mentioned.  The  latter  feerns  pro- 
bable 
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bable  enongh : for  though  in  the  common  opera- 
tions of  Chymiftry  the  bare  force  of  fire  doth  not 
feem  fuflicient  to  decompofe  Sea-falt;  yet  the  exam- 
ple of  Sea-plants,  whidh,  before  burning,  contain  this 
Salt  in  abundance,  and  whofe  afhes  contain  fcarce 
any  at  all,  but  are  replete  with  its  fixed  part,  that 
is,  with  its  Alkaline  bans,  feems  to  prove  that, 
when  this  Salt  is  intimately  mixed  v/ith  inflammable 
matters,  it  may  be  deftroyed  by  burning;  fo  that 
its  Acid  fhall  defert  its  bafis,  and  fly  off  with  the 
Soot. 

Before  the  exaCt  method  of  procuring  Sal  Am- 
moniac was  known,  it  was  generally  imagined  that 
the  manufacturers  mixed  Sea-falt,  and  even  Urine, 
with  the  Soot ; becaufe  thefe  two  fubftances  con- 
tain the  principles  of  which  this  Salt  confifts.  But, 
befides  that  the  contrary  now  certainly  appears  from 
the  above-mentioned  Memoirs,  it  hath  been  fhewn 
by  Mr.  Duhamel,  who  hath  publifhed  feveral  Me- 
moirs and  Experiments  concerning  the  compofition 
and  decompofition  of  Sal  Ammoniac,  from  which 
we  have  partly  taken  what  we  have  already  faid  on 
this  fubjeCt,  and  which  will  furnifh  us  with  fome 
more  curious  obfervations ; it  hath  been  fbewn,  I 
fay,  in  the  firft  of  Mr.  DuhameBs  Memoirs,  printed 
with  thofe  of  the  Academy  for  1735,  that  the  ad- 
dition of  Sea-falt  to  the  Soot,  from  which  Sal  Am- 
moniac is  to  be  extradled,  contributes  nothing  to  its 
production,  and  cannot  increafe  its  quantity.  That 
alone,  therefore,  which  was  originally  contained  in 
the  matters  that  produced  the  Soot,  enters  as  a 
principle  into  the  compofition  of  Sal  Ammoniac. 
We  obferved  alfo,  in  treating  of  the  analyfis  of 
Soot,  that  Boerhaave  obtained  from  it  a confider- 
able  quantity  of  an  Ammoniacal  Salt  without  any 
additament. 

Sal  Ammoniac  is  fdmetimes  found  perfeCHy 
forrp.ed  in  the  neighbourhood  of  Vulc&nos.  This 
7 Salt 


Practice  of  Chymistry.  39*5 

Salt  is  probably  produced  from  the  fuliginofities  of 
vegetable  or  animal  matters  confumed  by  the  fire 
of  the  Vulcano. 

Sal  Ammoniac  is  often  impure,  becaufe  it  carries 
up  with  it,  in  fiiblimation,  fome  of  the  black  charred 
matter  which  ought  to  be  left  at  the  bottom  of  the 
veffel : but  it  is  eafily  purified.  For  this  purpofe 
you  need  only  diffolve  it  in  water,  filter  the  folution, 
then  evaporate  and  cryflallize  ; by  which  means 
you  will  have  a very  white  and  very  pure  Sal  Am- 
moniac. You  may,  if  you  pleafe,  fublime  it  again 
in  a cucurbite  and  blind  head,  with  a fire  not  too 
brilk.  Some  of  it  will  rife  in  the  form  of  a light 
white  powder,  called  Flowers  of  Sal  Ammoniac.  Thefe; 
Flowers  are  no  other  than  true  Sal  Ammoniac, 
which  hath  buffered  no  decompofition  becaufe  the 
bare  adtion  of  fire  is  not  capable  of  feparating  the 
Acid  and  the  Volatile  Alkali,  of  which  this  Neutral 
Salt  confifts.  When  you  intend  to  decompofe  it,  you 
muff  ufe  the  means  to  be  mentioned  hereafter. 

T hough  Sal  Ammoniac  be  only  femi-volatil^e, 
and  requires  a conflderable  heat  to  fublime  it,  yet 
it  hath  the  property  of  carrying  up  with  it  matters 
that  are  very  fixed  and  ponderous  ■,  fuch  as  metallic 
fubftances,  and  fome  kinds  of  earths.  For  medi- 
cinal ufes  we  fublime  therewith  Iron,  Lapis  Hae- 
matites, the  Copper  in  blue  Vitriol,  &c.  and  then 
it  takes  different  names,  as  Martial  Flowers  of  Sal 
Ammoniac , Ens  veneris ■,  and  other  fuch  denomina- 
tions, which  it  borrows  from  the  matters  fublimed 
with  it. 


P R Q- 


39 6 Elements  of  t h e 

PROCESS  III. 

Sal  Ammoniac  decompounded  by  Acids. 

IN  T O a large  , tubulated  glafs  retort  put  a final! 

quantity  of  Sal  Ammoniac  in  powder ; fet  your 
retort  in  a furnace,  and  lute  on  a large  ballon,  as  in 
the  diftillation  of  the  fmoking  Acids  of  Nitre  and 
Sea-falt.  Through  the  hole  in  your  retort  pour  a 
quantity  of  Oil  of  Vitriol  or  Spirit  of  Nitre,  equal 
in  weight  to  your  Sal  Ammoniac.  An  effervefcence 
will  inftantly  follow.  The  mixture  will  fwell,  and 
difcharge  white  vapours,  which  will  come  over  into 
the  receiver.  Stop  the  hole  in  the  retort  immedi- 
ately, and  let  the  firft  vapours  pafs  over,  together 
with  fome  drops  of  liquor,  which  will  diftill  with- 
out fire.  Then  put  a few  coals  into  the  furnace, 
and  continue  the  diftillation  with  a very  gentle  heat; 
which  however  muft  be  increafed,  little  by  little,  till 
nothing  more  will  come  off.  When  the  operation 
is  finiftied,  you  will  find  in  the  receiver  a Spirit  of 
Salt,  if  you  made  ufe  of  Oil  of  Vitriol ; or. an  Aqua 
regis , if  Spirit  of  Nitre  was  employed ; and  in  the 
retort  will  be  left  a faline  mafs,  which  will  be  either 
a Glauber’s  Secret  Sal  Ammoniac,  or  a Nitrous  Sal 
Ammoniac,  according  to  the  nature  of  the  Acid, 
ufed  to  decompound  the  Sal  Ammoniac. 

OBSERVATIONS. 

Sal  Ammoniac,  which  confifts  of  the  Marin® 
Acid  united  to  a Volatile  Alkali,  is,  with  refpedt  to 
the  Vitriolic  and  Nitrous  Acids,  juft  the  fame  as 
Sea-falt  is  with  refoedt  to  thofe  Acids ; that  is,  the 
Vitriolic  and  Nitrous  Acids,  having  a greater  af- 
finity, than  the  Marine  Acid,  with  Volatile  as  well 
as  Fixed  Alkalis,  will  decompound  the  Sal  Ammo- 
niac, by  expelling  the  Acid  from  its  bafis,  and  a f- 

fuming 
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fuming  its  place^-juft  as  they  do  with  regard  to  Sea- 
falt.  Moft  therefore  of  what  was  faid  concerning 
the  decompofition  of  Sea-falt,  and  the  didillation  or 
its  Acid,  by  the  two  other  Acids,  mud  be  applied 
here. 

We  fhall  only  obferve,  that,  when  the  Acid  of 
Sal  Ammoniac  is  to  be  diddled  from  it  by  the  in- 
terpofition  of  the  Vitriolic  or  Nitrous  Acid,  gieat 
care  mud  be  taken  to  put  but  a very  fmall  quantity 
of  this  Salt  into  the  retort ; efpecially  if  the  Acids 
to  be  added  are  concentrated  i for,  as  foon  as  they 
mix  with  the  Sal  Ammoniac,  a great  effervefcence 
arifes,  and  the  mixture  fwells  to  fuch  a degree,  that, 
unlefs  the  quantity  in  the.  retort  be  very  fmall,  it 
may  run  over  all  together  into  the  receiver.  It  is  alfo 
proper  to  take  notice  that  this  operation  admits  of 
but  a fmall  degree  of  heat,  for  two  reafons ; fird, 
becaufe  the  Acid  of  the  Sal  Ammoniac,  being  very 
eadly  didodged  by  an  Acid  dronger  than  itfelf,  rifes 
alfo  veiy  eafily  ; fecondly,  becaufe  the  Sal  Ammo- 
niac which  is  to  be  decompounded,  as  well  as  the 
Ammoniacal  Salts  which  refult  from  its  decom- 
pofition, are  femi-volatile,  and  will  fublime  in  fub- 
dance  if  they  be  expofed  to  the  fmalled  excefs  of  , 
heat.  Moreover,  the  Nitrous  Sal  Ammoniac  would  . 
be  in  danger  of  taking  fire  and  exploding,  for  a 
reafon  frequently  mentioned  above. 

The  Nitrous  Sal  Ammoniac  may  be  decom- 
pounded, as  well  as  Sal  Ammoniac,  by  the  Vitriolic 
Acid.  But,  as  the  Nitrous  Acid  contained  in  the 
Salt  is  the  dronged  of  all  Acids,  next  to  the  Vi- 
triolic, no  other  Acid  but  this  is  able  to  expell  it 
from  its  bads ; in  which  refpeft  this  Salt  refembles 
Nitre. 

Indead  of  employing  the  Acids  of  Vitriol  and 
■ Nitre  to  decompound  Sal  Ammoniac,  we  might 
make  ufe  of  Neutral  Salts  confiding  of  thefe  Acids 
combined  with  metallic  or  earthy  bafes  : but  then, 

. , as 
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as  this  decompofition  cannot  be  effected  without  a 
greater  degree  of  heat,  there  is  reafon  to  apprehend 
that  fome  of  the  Sal  Ammoniac  would  be  thereby 
fublimed,  before  it  could  be  decompounded. 


PROCESS  IV. 

Sal  Ammoniac  decompounded  by  Fixed  Alkalis , Vo- 
latile Salt . The  Febrifuge  of  Sylvius . 

IN  T O a glafs  alembic  or  retort  put  Sal  Ammo- 
niac and  Salt  of  Tartar,  pulverized  and  mixed 
•together  in  equal  quantities.  Set  your  vefiel  in  a 
proper  furnace,  and  immediately  lute  on  a large  re- 
ceiver. A little  Volatile  Spirit  will  afcendj  and  a 
Volatile  Alkali  in  a concrete  form,  very  white  and 
beautiful,  will  fublime  into  the  head,  and  come  over 
into  the  receiver,  in  quantity  of  near  two  thirds  or 
three  fourths  of  the  Sal  Ammoniac  ufed.  Continue 
the  diflillation,  increafing  the  fire  by  degrees,  till 
nothing  more  will  fublime.  Then  uillute  the  veffels. 
Put  up  your  Volatile  Salt  immediately  into  a wide- 
mouthed bottle,  and  Hop  it  dole  with  a cryflal 
Hopple.  At  the  bottom  of  the  retort,  or  cucurbite, 
you  will  find  a faline  mals,  which,  being  diffolved 
and  cryfiallized,  will  form  a Salt  nearly  cubical, 
having  the  tafte  and  other  properties  of  Sea-falt. 
This  is  the  Sal  Febrifugum  Sylvii . 

O BS  E R V Aft  IONS. 

This  decompofition  of  Sal  Ammoniac  is  the 
reverie  of  that  in  the  preceding  procefs.  In  the 
former  operation  it  was  fhewn  that  the  Acid  of  Sal 
Ammoniac  may  be  feparated  from  its  bafis,  by  ap- 
plying to  that  bafis  a ftronger  Acid  : in  the  prefent 
operation,  on  the  contrary,  the  bafis  of  this  Salt  is 
feparated  from  its  Acid,  by  prefenting  to  that  Acid 

a Fixed 
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a Fixed  Alkali,  wherewith  it  hath  a greater  affinity 
than  with  the  Volatile  Alkali  which  ferves  it  for  a 
balls. 

The  acftion  of  Fixed  Alkalis  upon  Sal  Ammo- 
niac is  fo  vigorous  and  fudden,  that,  as  foon  as 
thefe  two  matters  are  mixed  together,  the  Volatile 
urinous  Salt  rufhes  out  with  great  activity,  even 
without  the  help  of  heat ; fo  that  much  of  it  will 
be  loft,  if  care  be  not  taken  to  confine  the  mixture 
immediately  in  thole  velfels  by  means  of  which  it  is 
to  be  diftilled. 

The  Volatile  Salt  obtained  by  this  operation  is 
white,  pure,  and  very  active ; having  been  freed 
from  the  greateft  part  of  its  fuperfiuous  fat  matter, 
both  by  the  union  it  had  contra&ed  with  the  marine 
Acid,  and  by  the  Fixed  Alkali  employed  to  fepa- 
rate  it  therefrom.  This  Salt  is  fo  quick -and  volatile, 
that  if,  on  taking  it  out  of  the  receiver,  it  be  left  a 
little  too  long  expofed  to  the  air,  before  it  be  put 
into  the  bottle  in  which  it  is  to  be  kept,  a oTeat  deal 
of  it  will  exhale  and  be  loft.  For  the  fame  reafon 
care  fhould  be  taken,  while  the  veffels  are  unluting, 
that  the  vapour  of  this  Salt  do  not  ftrike  the  oro-an 
of  fuelling,  or  be  drawn  into  the  lungs  in  refpira- 
tion  ; for  it  affebts  thofe  organs  fo  powerfully,  and 
makes  fuch  a quick  impreffion  on  them,  that  the 
operator  would  be  in  danger  of  fufFocation.  Yet'it 
is  of  great  fervice,  when  cautioufiy  fuelled  to,  for 
exciting  the  vibrations  of  the  Genus  tiervojum,  in 
Apoplexies,  fainting  Fits,  and  Hyfterical  diforders. 
But  it  muft  always  be  adminiftered  with  great  cau- 
tion ; for  it  hath  a corrofive  quality,  and  is  no  lefs^ 
cauftic  than  a Fixed  Alkali.  This  is  proved  by  ap  V 
plying  it  to  the  bare  fidn,  and  keeping  it  on  by 
means  of  a pitch  plafter,  fo  that  it  cannot  fly  off  in 
vapours : for,  as  foon  as^  it  begins  to  grow  warm,  it 
produces  on  the  fkin  a fluarring  fenfation,  like  that - 

of 
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■of  burning,  attended  with  much  pain,  and  in  a very 
fhort  time  makes  an  efchar  like  a cauftic. 

The  Volatile  Spirit  obtained  in  the  decompofi- 
tion  of  Sal  Ammoniac  by  a Fixed  Alkali,  derives  its 
origin  from  the  Phlegm  contained  in  the  faline  mat- 
ters that  are  mixed  together  on  that  occafion.  The 
moifter  thofe  matters  are,  the  more  Spirit  there  will 
be.  This  alfo  is  very  adtive  and  penetrating.  But 
as  it  owes  thefe  qualities  wholly  to  the  Volatile  Salt 
diffolved  in  it,  the  more  of  this  Spirit  comes  off, 
the  lefs  Salt  will  there  be. 

If  you  defire  to  have  much  Volatile  Spirit,  a 
quantity  of  water,  proportioned  to  the  quantity  of 
Spirit  you  want,  muff  be  mixed  with  the  Salts.  In 
this  cafe  the  diftillation  begins  with  a humid  vapour, 
which  coagulates  on  the  hides  of  the  receiver  into  a 
concrete  Salt,almoft  as  foon  as  it  comes  over.  There 
rifes  afterwards  an  aqueous  vapour,  not  fo  faline  or 
volatile  as  the  former.  This  liquor  diffolves  the 
Salt  that  was  coagulated  before;  and,  if  the  water 
added  was  in  fufficient  quantity,  it  will  diffolve  the 
Salt  entirely ; otherwife  it  will  diffolve  but  a part 
thereof,  and  then  it  is  certain  that  the  liquor  is  a 
Volatile  Spirit  as  ftrdngly  impregnated  with  Salt  as 
it  can  be.  The  reafon  why  the  liquor  that  rifes  firft 
contains  a great  deal  more  Volatile.  Salt  than  the 
other,  infomuch  that  it  coagulates  and  becomes 
Jfolid,  is  becaufe  the  Volatile  Salt  rifes  in  diftillation 
much  more  eafily  than  water. 

In  whatever  manner  the  Volatile  Spirit  or  Salt 
be  diffilled  from  Sal  Ammoniac,  by  means  of  a Fixed 
Alkali,  we  always  find-  at  the  bottom  of  the  re- 
tort, or  cucurbite,  when  the  operation  is  finifhed,  a 
new  Neutral  Salt  compounded  of  the  Acid  of  the 
Sal  Ammoniac,  and  of  the  Alkali  .ufed  in  the  dil- 
tillation.  If  the  Salt  of  Tartar  be  ufed,  this  new 
Neutral  Salt  will  be  perfectly  like  that  produced  by 
. ' s com- 
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combining  this  Alkali  with  the  Acid  of  Sea-  fait,  to 
the  point  of  faturation.  The  figure  of  the  cryftals 
of  this  Salt,  though  much  like  that  of  the  cryftals 
of  Sea-falt,  is  neverthelefs  a little  different.  How- 
ever, this  Salt  pofTcfTes  the  chief  properties  of  Sea- 
falt/  It  bears  the  name  of  Sal  Febrifugum  Sylvii, 
becaufe  that  Phyfician  attributed  to  it  the  virtue  of 
curing  intermitting  fevers.  But  its  title  to  this  vir-  • 
tue  is  very  doubtful,  at  leafl  in  this  country. 

If  the  Salt  of  Soda  be  ufed  inftead  of  Salt  of 
Tartar,  to  decompound  Sal  Ammoniac,  a Volatile 
Spirit  and  Salt  will  in  like  manner,  be  obtained ; 
and  the  Neutral  Salt  left  in  the  retort  after  diftilla- 
tion,  will  be  a true  regenerated  Sea-falt,  perfe6tly 
like  native  Sea-falt : becaufe,  as  we  have  faid  be- 
fore, the  Salt  of  Soda  is  of  the  fame  kind  with  the 
natural  bafis  of  Sea-falt ; and  the  incOrifiderable  dif- 
ferences, obfervable  betweeen  the  Sal  Febrifugum 
and  Sea-falt,  can  be  attributed  only  to  fuch  as  may- 
be found  between  the  Alkaline  bafis  of  thofe  two 
Salts, 


Sal  Ammoniac  decompounded  by  Abforbent  Earths  and 
Lime.  Fhe  Volatile  Spirit  of  Sal  Ammoniac.  Fixed 
Sal  Ammoniac.  Oil  of  Lime. 

ET  one  part  of  Sal  Ammoniac,  and  three  parts 


of  Lime,  flaked  in  the  air,  be  pulverized  fe- 
parately,  and  expeditioufly  mixed  together.  Put 
this  mixture  immediately  into  a glafs  retort,  fo  large 
that  half  of  it  may  remain  empty.  Apply  thereto  a 
capacious  receiver,  with  a fmall  hole  in  it  to  give 
vent  to  the  vapours,  if  needful.  Let  your  retort 
ftand  in  the  furnace  about  a quarter  of  an  hour, 
without  any  fire  under  it.  While  it  Hands  thus,  a 
Vox.  II,  D d great 
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great  quantity  of  invifible  vapours  will  rife,  con- 
denfe  into  drops,  and  form  a liquor  in  the  receiver. 
Then  put  two  or  three  live  coals  in  your  furnace, 
and  gradually  increafe  the  fire  till  no  more  liquor 
will  rife.  Now  unlute  your  veffels,  taking  all  pof- 
fib.le  care  to  avoid  the  vapours,  and  quickly  pour  the 
liquor  out  of  the  receiver  into  a bottle,  which  you 
muft  flop  with  a cryftal  (topple  rubbed  with  emery. 
There  will  remain,  at  the  bottom  of  the  retort,  a 
white  mafs,  confiding  of  the  Lime  employed  in  the 
didillation,  together  with  the  Acid  of  the  Sal  Am- 
moniac : this  is  called  Fixed  Sal  Ammoniac. 

0 BS  ERVATIO  NS. 

In  our  Elements  of  the  Theory,  we  explained 
how  we  imagine  that  Lime  and  other  fubdances, 
which,  according  to  ythe  Table,  have  lefs  affinity 
than  Volatile  Alkalis  with  Acids,  are  nevertheless 
capable  of  decompounding  Sal  Ammoniac,  by  unit- 
ing with  its  Acid,  after  expelling  it  from  its  bafis, 
which  is  a Volatile  Alkali.  To  recapitulate  our 
opinion  in  two  words : we  conceive  this  to  depend 
on  the  fixednefs  of  thefe  earthy  and  metallic  addita- 
ments,  which  enables  them  to  refid  the  force  of  fire, 
and  on  the  volatility  of  the  bafis  of  Sal  Ammoniac, 
which  proves  a great  difadvantage  to  it  when  it 
comes  to  druggie,  as  it  were,  with  thefe  fixed  addita- 
ments,  aided  by  a confiderable  degree,  of.  h^at.  We 
ihall  only  obferve,  that  we  are  not  fingular  in  this 
opinion,  nor  indeed  did  we  deliver  it  as  a new  one ; 
that  feveral  modern  Chymids  concur  with  us  there- 
in, and  particularly  Mr.  Baron,  whom  we  have  al- 
ready mentioned  more  than  once  on  the  fubjedt  of 
Borax  j and  who,  we  think,  was  the  fird  that  ever 
took  particular  notice  of  it  in  print,  viz.  in  his  Me- 
moirs on  Borax,  communicated  to  the  Academy 
before  the  publication  of  our  Elements.  Eor  the 
explanation  of  this  phenomenon^  therefore,  we  refer 
' to 
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to  thofe  Memoirs,  which  are  abhially  published,  and 
to  what  we  have  already  faid  on  the  ftibjedfc  in  our 
treatife  above  mentioned. 

Another  phenomenon,  which  is  equally  Angular 
and  curious,  furni flies  us  with  matter  for  feveral  re- 
flections, and  gives  us  occafion  to  relate,  in  few 
words,  the  relult  of  Mr.  Duhamel’s  moft  fagacious 
experiments  and  fpeculations  tending  to  difcover  the 
caufe  thereof.  The  point  under  confideration  is  the 
different  forms  and  properties  which  the  Volatile 
Alkali  afiumes,  when  leparated  from  Sal  Ammoniac 
by  the  means  of  a Fixed  Alkali,  and  by  the  means 
of  Lime.  We  know  that  the  former  is  always  in  a 
concrete  form,  unlefs  the  mixture,  from  which  it  is 
diftilled,  be  abfolutely  drenched  with  water;  and 
that  the  latter,  on  the  contrary,  is  always  in  a fluid 
form,  and  conflantly  liquid,  whatever  method  be 
taken  to  diftill  it. 

Some  Chymifts  imagine  that  the  Volatile  Salt  of 
Sal  Ammoniac  appears  in  a concrete  form,  only  be- 
caufe  it  ftill  contains  fomeAcid;  whence  they  con- 
clude that  the  reafon  why  no  concrete  Volatile  Salt 
can  be  obtained  by  the  means  of  Lime  is,  becaufe 
it  abforbs  all  the  Acid  of  the  Sal  Ammoniac ; which 
is  not  the  cafe,  they  fay,  with  Fixed  Alkalis.  Others 
impute  the  conftant  fluidity  of  the  Volatile  Spirit 
of  Sal  Ammoniac,  obtained  with  Lime,  to  the 
particles  of  fire  which  they  fuppofe  communicated 
thereto  by  that  fubftanee.  Mr.  Duhamel  equally  re- 
futes both  thefe  opinions,  by  proving  from  experi- 
ments that  Fixed  Alkalis  are  capable  of  abforbino- 
as  much  Acid  as  Lime  can,  and  even  more ; and 
that,  having  been  calcined  as  long,  and  with  as 
violent  a fire,  as  Lime,  they  muft  contain  and  com- 
municate as  many  particles  of  fire ; if  indeed,  it  be 
polfible  that  the  particles  of  fire  fliould  attuafly  be 
lodged,  and  continue  imprifoned,  in  calcined  fub- 
ftances,  as -thefe  gentlemen  fuppofe.  Yet  this  is  con- 
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trary  to  experience';  feeing  the  Volatile  Salt  dif- 
tilled  by  the  means  of  a Fixed  Alkali,  though  ever 
fo  long  and  ever  fo  violently  calcined,  is  always  in 
a concrete  form,  and  doth  not  refemble  the  Volatile 
Spirit  of  Sal  Ammoniac  prepared  with  Lime. 

In  order  to  throw  the  neceffary  lights  on  this 
point,  Mr.  Duhamel  had  recourfe  to  the  only  me- 
thod that  can  be  depended  on  in  Natural  Philo- 
fophy;  namely,  Experiments.  He  accordingly  made 
feveral,  of  which  thefe  are  the  chief. 

Firft,  he  diftilled  a Volatile  Salt,  by  the  means  of 
well  deficcated  Salt  of  Tartar,  and  Salt  of  Soda; 
and,  urging  the  fire  with  great  violence  towards  the 
end  of  the  operation,  he  thus  obtained  a quantity  of 
Volatile  Salt  equal  to,  or  even  exceeding,  that  of 
the  Sal  Ammoniac  he  ufed  : whence  he  juftly  con- 
cluded, that,  on  this  occafion,  the  Volatile  Salt  car- 
ried up  and  volatilized  fome  of  the  Fixed  Salt. 

Secondly,  he  found  upon  trial  that  the  Volatile 
Spirit,  obtained  from  Sal  Ammoniac  by  the  means 
of  Lime,  appears  in  the  form  of  a liquor,  only  be- 
caufe  it  is  mixed  with  fome  water  which  was  con- 
tained in  the  Lime.  Of  this  truth  he  had  the  fol- 
lowing decifive  proof : having  attempted  to  prepare 
a Volatile  Spirit  of  Sal  Ammoniac  with  Lime,  which 
had  not  been  flaked,  either  in  the  air  or  by  water, 
he  could  not  obtain  any  Volatile  Spirit ; or,  at  leaft, 
the  quantity  was  fo  I'm  all  that  it  might  be  reckoned 
as  nothing;  and  even  that  was  wholly  due  to  the 
moiflure  which  Sal  Ammoniac  neceffarily  contains, 
together  with  that  which  Lime  imbibes  from  the 
air,  if  ever  fo  little  expofed  thereto. 

From  thefe  two  Experiments  Mr.  Duhamel 
draws  the  following  confequences  : viz.  that  the 
Volatile  Salt  cannot  be  leparated  from  the  Sal  Am- 
moniac and  fublimed,  without  carrying  along  with 
it  fome  of  the  additament  which  ferves  to  extricate 
it ; or,  inftead  thereof,  fome  other  body  with  which 
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k is  capable  of  uniting:  that  Fixed  Alkalis  have 
the  property  of  thus  being  carried  up  by  the  Vo- 
latile Alkali,- and  fubliming  with  it:  that  the  cafe 
is  not  the  fame  with  Lime,  which  therefore  cannot, 
when  alone,  leparate  and  fublime  the  Volatile  Alkali 
of  the  Sal  Ammoniac ; but  becomes  capable  thereof 
when  it  hath  imbibed  any  moifture,  which  joins 
with  the  Volatile  Salt,  and  riles  therewith  in  diftil- 
lation.  And  hence  it  mult  be  concluded,  that,  fee- 
ing the  Volatile  Salt  carries  up  with  it  fome  of  the 
Fixed  Alkali,  by  the  means  of  which  it  is  feparated, 
it  will  be  in  a concrete  form;  what  it- carries  up 
along  with  it  being  dry  and  folid  : whereas,  when  it 
is  diftilled  with  Lime,  it  cannot  but  be  liquid ; feeing 
it  mull  needs  be  diffolved  by  the  moifture  it  gets 
from  the  Lime,  without  which  it  would  not  rife. 

But  to  what  muft  we  attribute  thefe  effects  pro- 
duced by  Lime,  fo  different  from  thofe  produced  by 
Fixed  Alkalis  ? Are  they  owing  to  its  quality  of 
Lime  ? Or  would  it  produce  the  fame,  if  it  were 
only  a mere  Ab.forbent  Earth  P Mr.  Duhamel  hath 
anfwered  this  queftion  by  a third  fort  of  experiment. 
He  tried  to  decompound  Sal  Ammoniac,  and  to 
feparate  its  Volatile  Alkali,  by  a pure  Abforbent 
Earth,  without  mixing  any  w^ater  with  it,  or  cal- 
cining it. 

For  this  purpofe  he  made  ufe  of  Chalk ; and  his 
experiment  fucceeded.'  By  means  of  this  addita- 
ment  he  decompounded  Sal  Ammoniac,  and  by  the 
experiment  obtained  the  lights  he  wanted.  The 
Volatile  Alkali,  being  extricated  by  the  dry  but  un- 
calcined Chalk,  rofe  in  a concrete  form,  as  with 
Fixed  Alkalis ; and  in  like  manner  carried  up  with 
it  fome  of  the  earthy  additament.  The  fame  Chalk 
when  calcined,  and  converted  into  Lime,  produced . 
the  very  effeft  of  Lime  on  Sal  Ammoniac.  It 
js  therefore  from  calcination  alone  that  Abforbent 
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Earths  derive  the  property  of  retaining  obftinately 
the  Volatile  Alkali,  and  preventing  its  fublimation 
by  refufing  to  rife  with  it  as  Fixed  Alkalis  do. 

Though  thefe  ingenious  experiments  evidently 
furnifh  us  with  great  lights,  for  difcov-ering  the  caufe 
of  the  folidity  or  fluidity  of  the  Volatile  Alkali, 
when  feparated  from  Sal  Ammoniac  by  different 
additaments,  as  they  fully  determine  feveral  preli- 
minary queftions  immediately  relating  thereto;  yet 
they  fiill  leave  us,  in  fome  meafure,  at  a lofs  with 
regard  to  the  chief  point.  For  we  do  not  yet  know 
why  Fixed  Alkalis  and  Abforbent  Earths,  which,  in 
all  Chymical  trials,  fhew  that  they  have  certainly  as 
much  fixity  as  Lime,  are  carried  up  by  the  Volatile 
Alkali,  while  Lime  refills,  inftead  of  rifing  with  it 
as  thofe  other  fubftances  do,  obftinately  retains  it, 
and  even  fixes  it  in  fome  meafure,  fo  that  it  is  im- 
poflible  for  it  to  fublime.  This  queftion,  in  my  opi- 
nion, depends  on  the  theory  of  Lime ; nor  can  we 
hope  to  refolve  it,  in  its  full  extent,  till  we  get  a 
further  in  fight  into  the  nature  of  that  fingular  fub- 
ftance  than  we  have  at  prefent. 

On  this  fubjecft,  however,  Mr.  Duhamel  hath  of- 
fered fome  conjectures  founded  on  the  known  pro- 
perties of  Lime,  and  fupported  by  experiments. 
tc  Lime,”  fays  he,  “ is  an  Earth  freed  by  calcination 
tf  from  almoft  all  its  humidity,  almoft  all  its  Acid, 
cc  and  all  the  Fat  it  contained;  whether  that  fat 
<c  came  from  fome  animal  parts,  as  is  the  cafe  of 
<c  thofe  ftones  which  confift  of  fhells ; or  whether 
tc  it  were  a bituminous  fat,  as  may  happen  to  be 
“ the  cafe  with  fome  others : this  fubftance  is  withal 
<c  acrid  and  fiery ; it  is  very  greedy  of  moifture, 
fc  and  imbibes  it  when  expofed  thereto.  It  abforbs 
cc  Acids,  and  retains  them  ftrongly ; and,  laftly,  it 
(C  unites  with  fat  matters,  and  therewith  makes  a 
<(  kind  of  foap.” 
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AH  the  properties  are  verified  by  experiments ; 
and  therefore  Mr.  Duhamel  tliinks  "he  hath  a right 
to  fay,  that  Lime  a<5ls  not  only  on  the  Acid  of  Sal 
Ammoniac,  blit  alfo  on  the  fatty  matter  which  al- 
wavs  -accompanies  Volatile  Alkalis,  and  is  effential 
to  their  nature ; and  therefore  it  decompounds  them. 
Of  this  Mr.  Duhamel  gives  the  following  convin- 
cing proof,  founded  on  experiment.  He  took  lome 
Volatile  Spirit  diftilled  with  Lime,  and  abftracfted  it 
feveral  times  from  a frefh  parcel  of  Quick-Lime. 
The  quantity  of  the  Spirit  diminifhed  fen fibly  every 
time  j and  the  Lime  was  at  laft  fo  replete  with  fat, 
that  the  Vitriolic  Acid,  when  poured  thereon,  be- 
came very  fulphureous ; and  moreover,  when  cal- 
cined in  a crucible,  it  emitted  a very  perceptible 
fmell  of  burnt  greafe. 

Indeed  Fixed  Alkalis  are  alfo  capable  of  abforbing 
and  retaining  fat  matters ; but  not  near  fo  ftrongly 
as  Lime:  becaufe  rhefe  Salts  are  never  entirely  freed 
from  that  which  they  contain  originally ; whereas 
Lime  feems  much  poorer,  and  abfolutely  void  of 
any  oily  matter. 

On  thefe  principles  Mr.  Duhamel  refolved  to  try 
if  he  could  not  obtain  a Volatile  Alkali  in  a con- 
crete form,  by  diftilling  the  Volatile  Spirit  from 
Lime,  brought  nearly  to  the  condition  of  a Fixed 
Alkali,  by  imbibing  a portion  of  fat  matter.  With 
this  view  he  diftilled  a great  quantity  of  Volatile 
Spirit  from  a little  Lime,  and  actually  obtained  a 
fmall  portion  of  Volatile  Salt ; becaufe  the  great 
quantity  of  Volatile  Spirit  had  in  fome  meafure  fa- 
turated  the  Lime  with  fat  matter. 

Mr.  Duhamel  tried  alfo  to  bring  Lime  back  to 
the  condition  of  a pure  Abforbent  Earth,  to  de - 
calcine  it,  if  I may  ufe  the  term ; in  order  to  try 
whether  he  could  not  by  this  means  make  it  pro- 
duce the  fame  effedt  as  Chalk.  For  this  purpofe 
he  lixiviated  fome  Lime  four  months  fuccefftvely, 
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pouring  every  day  frelh  water  on  it,  and  removing 
that  of  the  preceding  day,  together  with  the  cryftal- 
line  cruft  which  always  formed  on  it  ; and  after 
leaving  this  Lime  two  years  in  the  fhade,  he  ap- 
plied it  to  Sal  Ammoniac.  It  produced  a moderate 
quantity  of  Volatile  Salt,  which  was  very  tranfi* 
parent  and  feemed  to  be  cryftallized  in  cubes.  Thus 
we  fee  Lime  rendered  very  like  Chalk.  Yet  it  was 
pretty  acrid  on  the  tongue,  and  the  Volatile  Salt, 
obtained  by  its  means,  was  more  difpofed  to  run 
into  a liquid  than  that  feparated  by  Chalk:  which 
fhews  that  this  Lime  ftill  retained  fome  part  of  its 
former  character,  and  that  its  transformation  was 
not  complete. 

To  conclude  what  relates  to  the  Volatile  Alkali 
of  Sal  Ammoniac,  it  only  remains  that  we  fay  a word 
or  two  of  that  portion  of  the  earthy  or  faline  addita- 
ment,  which,  though  fixed  in  its  nature,  fublimes 
neverthelefs  with  the  Volatile  Alkali,  and  gives  it 
a concrete  form. 

Mr.  Duhamel,  who,  in  every  fubje£t  that  he 
handles,  omits  nothing  worthy  of  attention,  made 
feveral  other  experiments,  with  a view  to  difcover 
whether  or  no  the  Salt  of  Tartar,  and  the  Chalk, 
carried  up  by  the  Volatile  Alkali,  be  truly  vola- 
tilized ; and  whether  or  no  there  be  fuch  a Uriel; 
union  contracted,  between  the  Urinous  Salt  and  thefe 
fixed  fubftances,  that  the  whole  refults  in  what  is 
called  a Concrete  Volatile  Salt  or  if  thofe  fixed  fub- 
ftances be  united  but  fuperficially  with  the  Urinous 
Salt,  which  only  carries  them  up  along  with  itfelf 
in  fublimation,  as  Sal  Ammoniac  carries  up  feveral 
very  fixed  metallic  matters. 

The  refult  of  the  experiments  made  by  Mr.  Du-r 
hamel  for  this  purpofe  is,  that  the  fixed  fubfcances 
carried  up  by  the  Volatile  Alkali  of  the  Sal  Ammo- 
niac are  actually  volatilized ; that  they  make,  as  it 
were,  one  whole  with  it;  and  are  fo  clofely  com- 
bined 
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bined  therewith,  that  almod  all  the  mod  efficacious 
means  of  feparating  fixed  from  volatile  matters  are 
unfuccefsful  with  regard  thereto.  Nothing,  for  in- 
dance, is  fitter  to  feparate  a volatile  fubftance  from 
a fixed  one,  than  to  mix  the  compound  with  a 
great  quantity  of  water,  and  to  diftill  the  whole, 
with  fuch  a degree  of  heat  as  fliall  be  exadtly  fuf- 
ficient  to  elevate  the  volatile  part.  In  this  manner 
Mr.  Duhamel  treated  Volatile  Alkalis  replete  with 
Fixed  Salt,  and  with  Chalk  : but  though  he  applied 
no  more  than  the  gentled  degree  of  heat;  nay, 
expoled  his  mixture  to  the  air  only,  fearing  led  he 
fhould  make  the  heat  too  drong  if  he  ufed  fire; 
yet  the  fixed  part,  which  the  Volatile  Salt  had  car- 
ried up  with  it,  continued  dill  united  therewith ; fo 
that  the  whole  pafled  over  in  didillation,  or  was 
diffipated  by  evaporation,  without  leaving  any  thing 
fixed  at  the  bottom  of  the  vedel. 

He  alio  judly  looked  on  Acids  as  an  effectual 
means  of  procuring  the  feparation,  or  decompofi- 
tion,  he  was  in  queft  of.  We  know  that,  with  the 
VolatileAlkali,  they  form  Ammoniacal  Salts,  which, 
though  they  are  not  fo  light  as  the  Volatile  Alkali, 
fublime  neverthelefs  with  a moderate  heat;  and 
that,  on  the  contrary,  the  fame  Acids,  with  Fixed 
Alkalis,  or  Abforbent  Earths,  form  Neutral  Salts, 
which  refid  the  violence  of  fire.  On  this  principle 
Mr.  Duhamel  poured  Acids,  to  the  point  of  fatura- 
tion,  upon  Volatile  Alkalis  containing  much  Fixed 
Alkali,  or  Chalk.  But  this  experiment  fucceeded  no 
better  than  the  foregoing;  for  the  mixture  being 
put  to  didill,  fublimed  wholly  in  Sal  Ammoniac. 
Indeed  a little  fixed  matter  was  left  at  the  bottom 
of  the  retort : but  the  quantity  thereof  was  too  fmall 
to  merit  notice. 

At  lad,  the  only  way  Mr.  Duhamel  could  think 
of,  for  fep.arating,  from  a Concrete  Volatile  Alkali, 
the  fixed  parts  which  that  Salt  had  rendered  volatile* 

was 
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was  to  expofe  it  to  the  air,  covered  with  a piece  of 
gauze  only  ; but  in  its  dry  ftate,  without  diffolving 
it  in  water.  The  Volatile  Urinous  Salt  was  by  this 
means  diffipated  j having  deferted  the  fixed  part, 
which  remained  at  the  bottom  of  the  bafon,  and,* 
■being  expofed  to  the  fire,  retained  its  fixed  nature! 
But  it  took  more  than  a year  to  effett  this  repara- 
tion ; nor  are  wTe  fure  that  it  was  complete  ; for  it 
is  not  certain  that  all  the  fixed  part  was  left  behind, 
and  that  fome  of  it  was  not  diffipated  with  the  Vo- 
latile Urinous  Salt. 

This  volatilization,  this  kind  of  metamorphofis 
of  a Fixed  Alkali  and  an  Abforbent  Earth  into  a 
Volatile  Alkali,  is  a very  curious  phenomenon,  and 
deferves  to  be  confidered  by  the  beft  Chy mills. 

We  fhall  finifh  our  obfervations  on  the  decom- 
pofition  of  Sal  Ammoniac  by  Lime,  with  fome  re- 
flections on  the  nature  of  the  caput  mortuum  that 
remains  after  this  diftillation. 


This  refiduum  is  only  Lime  impregnated,  but 
not  Saturated,  with  the  Acid  of  Sea-falt,  If  the  dif- 
tillation be  urged  at  laft  with  a violent  fire,  the  caput 
mortuum  will  be  found  formed  into  a mafs,  feeming 
to  have  been  half-melted.  This  matter  is  a kind 
of  Phofphorus,  and  emits  light  in  the  dark,  when 
ftruck  with  any  hard  body.  Mr.  Homberg  was  the 
firft  who  difcovered  it  to  have  this  property.  Having 
calcined,  and  melted  together,  in  a crucible,  one 
part  of  Sal  Ammoniac  and  two  parts  of  Lime,  with 
a defign  to  fix  that  Salt,  he  obferved  the  mafs  re- 
maining after  the  fufion  to  have  the  property  juft 
mentioned. 

Lime,  thus  impregnated  with  the  Acid  of  Sal 
Ammoniac,  is  very  improperly  called  by  the  name 
of  Fixed  Sal  Ammoniac.  This  compound  attracts 
the  moifture  of  the  air,  and  even  runs  wholly  into  a 
liquid,  if  it  be  impregnated  with  much  Acid.  It 
hath  almoft  all  the  properties  of  Fixed  Alkalis. 

This 
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This  liquid  is  called  Oil  of  Lime,  for  the  fame  rea- 
fon  that  deliquated  Salt  of  Tartar  is  called  Oil  of 
Tartar. 


PROCESS  VI. 

Volatile  Alkalis  combined  with  Oily  matters.  A Vola- 
tile Oily  Aromatic  Salt. 

PULVERIZE  and  mix  together  equal  parts 
of  Sal  Ammoniac  and  Salt  of  Tartar  : put  the 
mixture  into  a glafs  or  ftone  cucurbite  : pour  on  it 
good  Spirit  of  Wine,  till  it  rife  half  an  inch  above 
the  matter.  Mix  the  whole  with  a wooden  fpatula ; 
apply  a head  and  receiver,  and  diftill  in  a fand- 
bath,  gently  heated,  for  two  or  three  hours.  A Vo- 
latile Salt  will  rife  into  the  head ; and  then  the  Spirit 
of  Wine  will  diftill  into  the  receiver, -carrying  with 
it  a portion  of  the  Volatile  Salt. 

When  nothing  more  will  come  over,  let  your 
veflels  cool,  then  unlute  them,  feparate  the  Volatile 
Salt,  and  weigh  it  diredlly.'  Return  it  into  a glafs 
cucurbite,  and  for  every  ounce  thereof  add  a dram  ‘ 
and  a half  of  Eflential  Oil,  drawn  from  one  or  more 
forts  of  aromatic  plants.  Stir  the  whole  with  a 
wooden  fpatula,  that  the  Eflence  may  incorporate 
thoroughly  with  the  Volatile  Salt.  Cover  the  cu- 
curbite with  a head,  fit  on  a receiver,  and,  having 
luted  it  exadlly,  diftill  in  a land- bath,  as  before, 
with  a very  gentle  heat.  All  the  Volatile  Salt  will 
rife,  and  flick  to  the  head.  Let  the  fire  go  out,  and 
when  your  veflels  are  cooled,  take  your  Salt  out  of 
the  head.  It  will  have  an  odour  compounded*  of 
its  own  proper  fmell,  and  the  fmell  of  the  Eflence 
with  which  it  is  combined.  This  is  an  Aromatic 
Oily  Salt.  Put  it  into  a bottle  flopped  clofe  with  a 
cryftal  ftopple. 
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The  defign  of  this  operation  is  to  incorporate  and 
unite  an  Oil  with  a Volatile  Alkali.  Spirit  of  Wine 
is  added  in  the  diftillation  of  the  Volatile  Salt,  in- 
tended for  this  purpofe,  in  order  to  prepare  it  for 
receiving  the  Oil,  and  combining  more  eafily  there- 
with. This  Salt  hath  the  property,  as  was  ffiewn  in 
the  preceding  operation,  to  carry  up  with  it  part  of 
the  fubftances  with  which  it  is  diftilled.  On  this 
occafion,  therefore,  it  is  impregnated  with  a little  of 
the  Spirit  of  Wine;  and  this  Spirit,  which  contains 
in  itfelf  an  oily  matter,  and  is  the  folvent  of  Oils, 
cannot  fail  to  facilitate  the  union  of  the  Oil  with 
the  Volatile  Salt,  as  it  ferves  for  a medium  between 
them.  Yet  it  mult  not  be  confidered  as  a neceffary 
one.  A Volatile  Salt,  fublimed  with  Salt  of  Tartar 
alone,  would  alfo  very  readily  take  up  any  Oil 
with  which  it  fhould  be  diftilled.  We  have  feen 
that  Volatile  Alkalis  are  originally  impregnated 
with  much  Oil,  which  is  radically  diffolved  in  them; 
and  confequently  they  have  a great  affinity  with 
that  fubftance.  So  that  if  we  diftill  them  with  Spirit 
of  Wine,  at  the  beginning  of  this  operation,  we  do 
it  not  out  of  any  necefiity,  but  only  with  a view  to 
accelerate  or  facilitate  the  intended  union. 

In  this  diftillation  the  Volatile  Alkali  always  rifes 
firft,  and  before  the  Spirit  of  Wine  ; which  proves 
that  it  is  much  more  volatile,  though  it  be  more 
ponderous  than  the  Spirit. 

If  the  Spirit  of  Wine  ufed  in  this  diftillation  be 
very  aqueous,  it  will  diffolve  the  Salt  as  it  comes 
over,  and  will  reduce  it  into  a Spirit;  but  if,  on  the 
contrary,  it  be  well  dephlegmated,  the  Volatile  Al- 
kali will  remain  in  a concrete  form,  and  will  not  be 
diffolved  in  this  firft  diftillation. 

If  you  defire  to  have  the  Volatile  Salt  entirely 
diffolved  in  the  Spirit  of  Wine,  though  highly  de-- 

phlegmated, 
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phlegmated,  it  muft  be  repeatedly  diftilled  a great 
number  of  times  with  the  fame  Spirit  of  Wine  ; for, 
though  the  fmall  quantity  of  Spirit  of  Wine  with 
which  it  unites  in  the  firft  diftillation,  be  not  ca- 
pable of  reducing  it  into  a liquid,  yet,  as  it  takes  up 
more  and  more  every  time  it  is  diftilled,  it  diffolves 
at  laft,  and  then  with  the  Spirit  of  Wine  forms  a 
fluid  that  appears  perfectly  homogeneous.  The  Vo- 
latile Alkali  is  now  rendered  conftderably  milder  by 
the  union  thus  contracted,  and  is  accordingly  called 
the  Dulcified  Volatile  Spirit  of  Sal  Ammoniac. 

When  well-dephlegmated  Spirit  of  Wine  is  mixed 
with  a Volatile  Spirit  of  Sal  Ammoniac,  perfectly 
faturated  with  Volatile  Salt,  thefe  two  liquors  to- 
gether immediately  form  a while  opaque  coagulum. 
But  for  this  purpofe  you  muft  not  ufe  a Volatile 
Spirit  diftilled  with  Lime  ; for  then  the  experiment 
will  not  lucceed. 

This  coagulum  does  not  feem  to  be  the  effect  of 
an  intimate  union  between  the  twO/fubftances  mixed 
together,  like  that  which  refults  from  the  union  of 
a tixed  Alkali  with  an  Oil.  It  hath  juft  now  been 
ihewn  that  Spirit  of  Wine  and  a Volatile  Alkali 
do  not  readily  unite  together.  I believe  the  effect 
rather  depends  on  this,  that  Spirit  of  Wine  hath  a 
greater  affinity. than  the  Volatile  Salt  with  water; 
and  therefore  the  Spirit,  which  ought  to  be  perfectly 
dephlegmated,  attracts  the  water  wherein  the  Vola- 
tile Salt  was  diffolved,  which  thereupon  recovers  its 
concrete  form;  and  being  at  that  time  mixed  with 
the  Spirit  of  Wine,  it  keeps  that  Spirit  locked  up 
among  its  parts,  and  hinders  it  from  appearino- 
wirh  its  natural  fluidity. 

, What  confirms  this  notion  is,  that  the  coagulum , ' 
v/hich  at  firft  feems  to  make  but  one  whole,  foon  fe- 
parates  into  two  parts,  whereof  one,  which  is  folid, 
and  nothing  but  the  Volatile  Salt  concreted,  lies  at 
the  bottom  of  the  veftel  5 and  the  otht;r,  which  is 

fluid. 
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fluid,  cannot  be  miftaken  for  any  thing  but  the 
Spirit  of  Wine,  which,  being. difengaged  from  the 
particles  of  Salt,  recovers  the  form  of  a liquid,  and, 
being  the  lighted,  floats  over  the  Salt.  Yet  thefe  two 
fubftances,  though  now  very  diftindt  from  each  other, 
are  not  fo  pure  as  before  they  were  mixed  together. 
The  Spirit  of  Wine  hath  diflolved  a little  of  the 
Volatile  Salt  5 and,  on  the  other  hand,  the  Volatile 
Salt  retains  a little  of  the  Spirit  of  Wine.  They  may 
indeed  be  perfedly  united  and  blended  with  each 
other,  by  the  method  above  delivered ; that  is,  by 
being  frequently  diftilled  and  cohobated  together, 
till  they  form  one  mixt ; but  then  that  mixt  will  be 
in  a liquid  form. 

The  firft  time  this  mixture  is  diftilled,  a great 
deal  of  Volatile  Salt  rifes  firft,  which  is  very  fit  to 
unite  with  an  Eflential  Oil,  and  fo  to  become  a 
Volatile  Oily  Aromatic  Salt, 
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Fulguration  in  cupelling 

— i.  323. 

Fulmination  of  Nitre  — 

— i.  30. 

Furnaces,  their  conftrudlion 

i.  1 oQ» 

Reverberating  — - 

— i.  184. 

Melting  — 1 — i.  187. 


Cupelling  - — • 

— - i.  190. 

Lamp-heat  -r- 

— i.  19b. 

Forge-heat  ~ 

— i.  190. 

Furnace-Calamine  — 

— ii.  58. 

flL  ASS  — - 

of  Lead  — 

• * — i.  6. 

— _ i.  72,  389. 

of  Antimony 

— i.  84.  ii.  21. 

of  Bifmuth 

— i.  92.  ii.  49. 

of  Zinc  — 

— ii.  61. 

Glauber’s  Salt  — 

i.  35,  224,  282. 

Gold  — — 

i.  49,  149,  295. 

refined  by  Cementation 

*—  . i.  342. 

imitated  — 

— i.  94.  ii.  67. 

Golden  Sulphur  of  Antimony 

— i.  90.  ii,-  5,  27. 

Grain,  in  Salt-petre  working 

1 ' u 1 1 • 242« 

Gravelle , or  Gravelee  • — 

— . ii.  272. 

Green  Precipitate  — 

i-  80.  ‘ 

Vitriol 

— i.  66,  148. 

fluid  — 

— i.  369. 

Guaiacum  Wood  analyzed 

— ii.  168, 

Gums  — — 

*—  i.  107. 

analyzed  — 

— ■ ii.  218. 

E e 4 

Gum 

I N .D  E X 
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Gum  Refins  ■■■  . — - 

Gypfum  - i.  223. 

HE  A D,  of  an  Alembic  . 

Blind-head  — ■ — — 

Heart-burn  • . . — . 

Heat,reverberating}melting,forging,lamp-heatj6cc.i.i79. 


n.  219. 
ii.  119. 

i.  171, 
.}•  x74- 
“•  341, 


Hepar  Su/phuris 
Hoffman’s  Anodyne  Mineral  Liquor 
Honey  analyzed  ■ — ■ — 

Hops  : 

J C Y Oil  of  Vitriol  

Infernal  Stone  ~r — 

Infufion  

Ink,  fympathetic  

Iren  — — — 

red-fhire  and  cold-fhire  - 

pig-iron  made  malleable 

converted  into  Steel  

Juices  by  expreflion,  of  Plants 

of  Animals 

FERMES  Mineral  — — » 

Killed  Mercury  - 

T AB  ORATO  RY,  of  aFurnace 

Lac  Calcis  — — 

Sulphuric  — 

Lapis  Infer nalis  - 

Calaminaris  


1.  27. 

ii.251. 

— ii.  213. 

- ii.  224. 

- i.  24,  228. 

— »•  535  338. 

ii.  240. 

51* 

i-  63,  152,  358. 

i.  361. 

- — - i.  360. 

i*  64,  364. 
i.  136,  ii.  91,  213. 

i.  142. 

» i.  91 


purified 


Lead 

White  

Lees  of  Wine  

Libavius,  his  fmoking  liquor 
Lime,  Lime-ftone  — 

flaked  in  the  Air 

Lime-water  

Liquefcent  Salts  - — 

Litharge  — — - 

Liver  of  Sulphur  — — 

of  Antimony 

of  Arfenic  “ 

Luna  Cornea  — 

Lunar  Cryftals  

Lutes  - 


“•  23- 

— i.  404. 

i.  180. 
i.  39.  ii.  277. 

i.  28. 

it  53’  338- 
i-  95’  157-  H-  57* 
ii.  64. 

i*  71’  J53’  379- 
i.  123.  ii,  322. 
ii.  271,  273. 

— i.  81,  378. 
i.  38.  ii.  277. 

• i.  40. 

38.  ii.  277,  280. 

' i,  23. 

i.  71,  389. 

— i.  27,  97. 

i.  89.  ii.  15. 

i.  99. 

i-  34’  339’  34r* 

— i.  53. 

i.  197,  198. 
M A C E R A 


r 


INDEX. 

Maceration  of  Plants  — 

Magiftery  * ■»  * 1 

of  Sulphur  — — 

of  Bifmuth  *•  93 

of  Coral, Pearl,  Crab’s-eyes,  &c. 

of  Lead  ■ 1 ■ — ’ 

Magnefia  • 

Malt,  Malting,  Malt-liquor 

Manna  

Marcafites  - ■ — 1 

Matched  Wines  — — 

Materia  perlata  * 

Matrafs  '■  "■"|J 

Mercury  ■ 

revivified  from  Cinabar 
obtained  from  Lead 
Mercurius  prescipitatus  per  fe 
dulcis  — 

vita  — 

Mercurial  Earth  — - — • 

Metals  

perfect  and  imperfect 
Metallic  Subftances  » 

Milk  — 

Minerals  

Minium  — — 

Moift  way  of  parting  Metals 

Mortar  

Mother-wster  — A 

Muffle  

Mull 


42S 
ii.  135. 
28,  48. 

i.  28. 

ii.  50. 
ii.  317. 
ii.  325. 
1.  246. 

ii.  222,  231* 
ii.  217. 

- i.  145. 

- ii.  226. 
i.  86,  89,  ii.  19. 

i.  172. 

i-  77>  T54>  395- 
i.  83. 

i-  392»  394« 
i.  78,  400. 
i.  82,  413 
i.  86.  ii.  37. 
i.  32,  49. 
* i.  46. 

- i.  47 3 49* 

1.  49. 


1. 


143- 


105,  333. 
i.  144. 


Muftard-feed  analyzed 

N 


1.  71. 
i.  56. 
i.  40 
i.  240,  245. 
i.  190. 
ii.  226. 
ii.  177. 


ECK  of  the  Alembic 
Neutral  Salts 


having  Lime  for  their  bafis 
Arfenical 


1.  171. 
i.  19. 

>43° 

TT i.  97.  ii.  84. 

ofVinegarwith  Abforbent  Earths  i.  122. 

Nofe  of  the  Alembic  i.  171. 

J'l’itre  ■■■-- — » ■-■■■--  i.  29,  239. 

i*  245. 

i.  30,  247.  ii.  87. 

quadrangular  i.  35,  287. 

Citrous  Salts  with  an  earthy  bafis  — — i.  29. 

XT  1 1 mi  1 c 


its  bafis  — 

fixed  or  alkalizated 


Fetid,  or  Empyreumatic 
Fat,  by  expreffion  — 
by  decoction 
EfTential,  by  expreffion 
by  diftillation 
per  defcenfum 
rectified 
falfified 

Oils  fired  by  Acids  — 

Oil  of  Vitriol  

Icy  

Oil  Varnifh 

Oil  of  X artar  per  deliquium 

of  Lime  

of  Salt  - 

of  Mercury  — — 

of  Amber,  Volatile 
of  Eggs,  by  expreffion 
of  Myrrh  per  deliquium 

Ores  

Orpiment  _ 
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Nitrous  Salts  with  Lead  

with  Mercury  

0 B J E C T of  Chymiftry  — 

Oils,  in  general  — 

Mineral  — . 

Vegetable  — .. 

Animal  . 


}‘  394- 

i.  406. 


1. 


11. 


1.  1. 

_ i.  67. 
i.  101. 
i.  105. 
i.  106. 
L iog. 

i.  108, 
136.  ii.  94. 

ii.  128. 
ii.  97. 

130,  174, 
• ii.  138, 

— ii.  144. 

~ v ii.  148. 

— t ii.  149. 

—  — i.  23. 

i.  24,  228. 

i.  ii6» 

i.  125, 

ii.401. 

i-  286. 

i.  4C7. 

— - ii.  205. 

— ii.  366,  368. 

ii.  368. 

— i.  M-5- 

i,  100,  157.  ii.  73. 

J — «•  i.  82,  416. 

— i.  144. 

i.56,  331. 

* J-  344* 

i.  86,  89.  ii.  19. 

i.  173. 

1.  74. 

i.  105. 

— i.  94. 

ii.  38. 

—  j.  g. 

Phofphorus  of  Urine  i.  34,  103,  164,  261.  ii.  177,  178. 

Hombsrg’s  ii.  410. 

Pig-iron  — — — ■ — i.  64,  360. 


DANACEA  of  Mercury  — 

Pancreatic  Juice  

Parting  Procefs,  in  the  humid  way 
in  the  dry  way 

Pearly  matter  - — • 

Pelican  - — — 

Penny-weight  

Petroleum  

Philofophic  Wool 

Spirit  of  Vitriol 
'PhWifton  — 


Flatter 


n.  123. 

Plumbum - 


INDEX. 
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Plumbum  corneum  ' 

Point  of  Saturation 
Pompholix  ■ 

Potential  Cautery 
Powder-Blue  - *“ ' "* 

Precipitant  * 

Precipitation  -- 

Precipitate  of  Sulphur 

of  Gold,  purple 

Precipitate^  Red  ~ 

Green  -—7 

Yellow-  

White  

Precipitated  Aqua  Fortis 

Prince’s  Metal  

principles  of  Bodies  - ■ 

Principle  of  Odour  

Proof  of  Spirit  of  Wine 
Pul-vis  Algaroth  —■  — 

Purification -of  Nitre  - 

of  Spirit  of  Nitre 
of  Spirit  of  Salt 
of  the  Sedative  Salt 
of  Silver  by  Nitre 

Pyrites  — * — 

Yellow  — * 

White  

Copper-coloured 


QUADRANGULAR  Nitre 

Quartation  — 

Quartz  — — 

Quick-lime  — 

Quick-filver,  fee  Mercury. 


ISABEL’S  W ater  • — 

^ Rape,  of  Grapes  — 

Rarefaction  of  Air  - 1 

Rectification  of  Oils  

of  Volatile  Alkalis 
Rectified  Spirit  of  Wine 
Reducing  a Metal  • — 

Reducing  Fluxes  . 

Refining  Gold  and  Silver 
Refined  Salt-petre  — — 

RefraCtory  Earth  

Calx  


■■■  — — ii  76. 

i.  20- 

— i.94. 
i.  48. 

. ii.  76. 

— i.  88. 

i.  28,  48. 

— i.  28. 

— i-  377* 

— i.  80,  407. 

i.  80. 

i.  81. 

i.  407. 

— i.  58. 

i.  94.  ii.  67. 

- i.  2. 

ii.  I25?  I32* 

— ii.  229. 

»•  37* 

— — 1*  244** 

— — i.  256. 

i.  282. 

' J ■*  I»  2rQ4* 

i.  328. 

i.  144,  2TI. 

i.  147. 

i.  148,  157. 

— i.  148. 

i.  35,  287. 

— b 57’  33r- 

1.  147. 
1.  39. 

* 

4 

ii.  743* 
ii.  302. 

i.  3. 

i.  108.  11.  144. 
i.'  1 32. 

— i*  1 13- 

• ■ — — i.  46. 

i.  62. 

i.  60,  72,  88,  342. 

i.  242. 

i.  38. 

—  i.  71. 

Refrigeratory 


jo 


INDEX 
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Refrigeratory 
Regenerated  Tartar 
Regifters  of  a Furnace 
Regulus 


1.  122,  125. 


of  Antimony 


of  Arfenic 
of  Cobalt 


pure,  or  per  fe 
with  Metals 


Refins  — 

Refufcitation  of  Metals 

Retort  ■ ■ 

Englifh  — 

tubulated  - 

Revivify  a Metal 
Roafting  of  an  Ore 
Rochelle  Salt  — = — 

Rofin  — - 

Ruby  of  Arfenic 

Runnet  - — 

Rufl:  of  Copper  - 


i;  309. 
i.  96. 
i.  158. 
i.  107. 


J.  172. 
ii.  314. 
i.  1 8 1. 

i.  146. 

i.  83,  155.  ii.  2. 

i.  90. 

ii.  5. 
ii.  80. 
n.  75. 

ii.  199. 

i.  46. 
i.  174. 

*75* 

i.  176. 

i.  46. 

i.  145. 

ii.  284. 
ii.  196* 

"•  73* 

“•  337- 

i.  60. 


C ACCHARINE  Juices  of  Plants  analyzed  ii.  217. 

Saffron  of  Mars  - i.  65,  68,  367,  368, 

Saisnette’s  Salt  ■ ■ 


Saline  Subftances,  in  general 

Saliva  

Sal  Ammoniac  


Native 
with  Vinegar 


1.  130. 


1. 


E31 


Nitrous 
Vitriolic,  or  Glauber’s  Secret 
Catharticum  amarum 
De  duobus  


Febrifugim  Sylvii 

Gem  — 

Mirabile  — 

Polychreftum 

Salfum  — 

Saturni  

Sal  Sedativum 


i.  36. 


Salt  of  Amber,  Volatile 
of  Benzoin,  Volatile 
of  Colcothar  — 

common,  or  Sea-falt 
Epfom  — 


i.  126.  ii.  282. 
i.  14. 
i.  144. 
ii.  391. 
ii.  394. 
ii.  390. 

ii • 39°j  396- 
ibid, 
i.  259. 
i.  25,  254. 
ii.  398,  401. 
i.  258. 

* i*  35<* 

i.  250, 

i.  17,  20. 

i.  123.  ii.  322,  323. 

i.  36,  288. 

— ii.  205,  208. 

ii.  202. 

— i.  230. 

i.  35,  258 

i.  259. 

Salt 


INDEX. 
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Salt  of  Lime 
Petre 


Quieting,  or  Sedative 


■ ■ '---  1.  41. 

i.  29,  239,  240. 

i.  36,  288. 

of  Soda,  or  maritime  Plants  i.  126.  141.  ii.  283. 
of  Pearl,  Coral,  Crab’s-eyes,  Sc c.  ii.  317. 

of  Rochelle  — — i.  126,  ii.  282. 

of  Tartar  ■■  — 


of  Urine,  which  produces  Phofphorus 
Salts,  Neutral 


with  Lime  for  their  bafis 
with  Arfenic 


1.  97 


of  Vinegar  with  Abforbent  Earths 
Nitrous  with  Abforbent  Earths 

with  Lead  

with  Mercury  ■ 

from  Excrement’  — 

Salts,  Urinous  Volatile  — — ■ 

Ammoniacal  

Efiential  ■ 


Glauber’s  Artificial 
Native 
Saignette’s 
Sylvius’s  Febrifuge 
Tachenius’s 
Samech  of  Paracelfus 
Sand-bath  ■ 

Saturation  — 

Scoria  - - 

Scorifiers  


1.  131. 

137 


Scorification  with  Lead 
Sedative  Salt  ■ - — 
Selenites  — — 

Semi-metals  . ■■■— 
Serum  of  Milk  — 
of  Blood 

Silver  — - ■ 


Cauftic 


Silver  rendered  very  pure 
Slaked  Lime  . ... . 

Smalt  — ~ 

Smoking  Liquor  of  Libavius 
Soap  ■ — 

liquid 


1.  125. 
i.  276. 

i.  19. 

»•  43- 

ii.  84. 

i.  122. 
i.  29. 

i.  394. 
i.  407. 

ii.  371. 

i.  130. 
ii.  389. 

ii.  9r. 

1.35,279., 

1 ■ ~ 1 n I*  22^ 

i.  126.  ii.  282. 

i.  36.  ii.  398,  40T0 

— i.  141.  ii.  186. 

ii.  237. 

i.  178. 

— i.  20. 

i.  146. 

i.  I?7, 

1.315. 

i.  36,  288. 

— — i.  25.  ii.  iig. 

i.  47,  83. 

i!-  334- 

' ii.  350. 

*•  53>  59>  J49>  297»  3rS5  335- 

i.  53. 

1.  340. 

39>  14° 


Starkey’s  - 

Metallic  — 

common,  ufed  in  Medicine 


ii.  74,  76. 

——  . i.  81. 
i.  104.  ii.  1 14. 

ii.  120. 
— ii.  166. 

ii.  124. 
— — ii.  ill. 

' Soluble 


4 30 

Soluble  Tatarr 


INDEX. 


— i.  126.  ii.  288. 

ii.  288,289. 

f ii.  192. 

of  CowVdung  yields  Sal  Ammoniac  ii.  og lt 
Spirit  of  Vitriol 


chalybeated 

Soot  of  Wood,  analyzed 


Philofophic 
Sweet 
Volatile  of  Sulphur, 
of  Nitre  tlJUULK  I I 


of  Salt 


Smoking  

Sweet,  or  dulcified 
purified  — 

Bezoartic  - 


of  Wine 


Smoking  — 

Sweet,  or  dulcified 
concentrated 


Tartarized 
dephlegmated 
of  Verdegris 
Spirit  Varnifli 


Spirituous  Fermentation 
Spirit,  Volatile,  Urinous 
Spiriius  Re  Si  or  of  Plants 
Spout  of  the  Alembic 

Steel  ' 

Steel  ore  ■ — 

Stibiated,  or  Emetic  Tartar 

Stum  

Sublimate,  Corrofive 

Sweet  — 

Sugar  ■ ■ ■— 

of  Lead  — — — 

Sulphur,  Mineral 


1.  24,  234. 

— ii.  38. 
ii.  251. 

i.  26.  ii.  230. 

i.  32. 

i.  32,  252,  408. 
i.  119.  ii.  255. 
i.  256. 

i.  85.  ii.  41. 

i-  33* 

— _ ibid, 

i.  120.  ii.  261. 

— w i.  286. 
i.  113.  ii.  227. 

— i.  115. 

ii.  228,  231. 

ii.  320. 
i.  1 15. 
III.  ii.  220. 

i.  130. 
139.  ii.  126. 

i.  171. 
i.  64,  364. 

— i.  367. 

i.  126.  ii.  296. 

ii.  226. 

i.  81,  408. 

ii.  82,  413. 

ii.  217. 
i.  123.  ii.  322. 
i.  26. 


extracted  from  the  Pyrites,  &c. 

native  — — 

factitious  > 

of  Antimony,  golden 

fixed  — 


Sweat  

Sweet  Sublimate  — 

TACHENIUS’s  Salt 
A Talc  * 


T arttr 


i*  123,  J37* 


1.  214. 
i.  216. 
i.  236.  ii.  113. 
i.  90.  ii.  5. 
— — ii.  19. 

— i-  I43* 

k 82,  413. 

- i.  14 1,  ii.  186. 

— - i.  223. 

ii.  23-0,  271,  274. 

T r 


INDEX 


Tartar  Emetic  ' — 

Regenerated  — 

Soluble  

Tartarized 
Stibiated  <— 

Vitriolated 

Tartarized  Spirit  of  Wine 
Tempering  of  Steel 

Terra  damnata  — 

Foliata  Tartari 

Tells  

Tin 


Tindfure,  of  Salt  of  Tartar 

of  Mars  with  Tartar 
of  Copper  — - 

Tinctures,  Vegetable  — 

Tin-glafs  — 

Tin-plates  

Tombac  ■ 

Touch-ftone  - 

Trituration  - - ... 

Turbith  Mineral  

Turpentine  analyzed 
Tutty  ..1 

jjRINE  . 

Urinous  Spirit  and  Salt 

Vapour-bath  — 

Varnifh  

Vegetable  Salt  — 

Verdegris 


diffilled 

Vermillion  . 

Vinegar  ..  — 

diftilled  «— 

concentrated 

analyzed  

Vinous  Fermentation 

Vitriol,  Blue  . 

Green  

White  .. 

extracted  from  the  Pyrites 
of  Lead  — ....  i . . 

Vitriolated  Tartar  

Vitriolic  Acid  . 
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i.  126.  ii.  296. 
i.  122.  ii.  314,  316. 
i.  126.  ii.  276. 
i.  126.  ii.  283. 
i.  126.  ii.  296. 

• !•  2^)  22/j.o 

i.  115. 

— i.  64,  365. 

i*  140. 

i.  122,  125.  ii.  316. 

i.  177* 

. 69>  *53>  37°- 

—  ii.  233. 

" — ii.  289. 

ii.  318. 

— • ii.  263,  266. 

— — - i.  92. 

j.  JQ # 

““ "*  i.  94.' 

■ — — i.  346. 
i.  139.  ii.  99. 

— i.  80,  402. 

ii.  1.96. 

ii.  59. 

— — — 1 i.  14?. 

i.  130. 

i.  178. 

i.  1 15.  ii.  266- 
i.  126.  ir.  282. 
i.  J23.  ii.  319. 
ii.  318. 

—  i.  82. 

i.  120.  ii.  282,  300. 

i.  121. 


concentrated 


• ”•  3°4)  3J2* 

ii.  308. 

* i.  Hi.  ii.  220,  224. 

i.  61,  148,  213,  223,  355. 
i.  66,  148,  2ii,  223. 
i.  95,  223.  ii.  68. 
* i.  210. 

* 392- 

25,  224,  254,  257. 

* i.  23. 

— * *•  233. 

Volatile 


V 


/ 


* 


f 


fj : V--  | ^ ^ 


* 


